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GALESBURG PAVING BRICK. 
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Room 33 Ingalls Block, INDIANAPOLIS, 


Over five millions square yards, equal to about 285 miles of street thirty feet 
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AMERICAN SANITARY PAVING Co. 


THE ASPHALT MASTIC manufactured by this Company differs from asphalt mastics heretofore manufactured, in the essentially 
important particular that it contains absolutely no moisture, and is therefore unaffected by heat and cold. This requisite for a perfect 
asphalt pavement is obtained by the use of calcined clay, all the moisture having been driven out at a high temperature with a binding 
material of best asphaltum. Other asphalt pavements contain more or less moisture in the sand and stone and fail to make a homo- 
geneous mass, and are affected by heat and cold. The calcined clay does not glaze under the tread and wear of shoe and tire, but re- 
tains a clean biting surface which prevents slipping, overcoming all the objections to the present asphalt and sand pavements. 

Plans for constructing works and State rights for sale by 











JOHN S. LAMSON & BRO., 77 MAIDEN LANE, NEW YORK. 





nisin and — Hngineering 


PAVING BRICK 


The demand for brick as paving material S& 





Bis very rapidly increasing. Noenterprising = &o.10s.crusner, 


— eae am 


(io.158.prick Machine DIICKmaker can afford to overlook or neglect this branch of 
the business. 





Y) yy Yf yyy Wy Yj; / 
Yy YY Yj W///f 7/ YY Uf 
K Ups UU; Vii VJ YM 


WM 


For the Manufacture of First-Class Pavers, there is noth- 
eeeee ing that equals eeee. 


(Clay Car.) 


Stiff Clay 


Machinery for Paving and 4 ” Ht we gS =— Stock Brick Machinery for 
Building Brick. 3. ae Bh Fae gee Sand Molded Brick. 


BRICK - Macui 1INER Y 


For full particulars address $i W. PENFIELD & SON ) 
: a * Willoughby, * Ohio * 


poe EE aaaee U.S. A, bpp (No. 78. Pug Mill.) 

















INDIANAPOLIS, IND., MARCH, 1891. 


No. 10. 





CONTENTS. 





PAGE. 
Water and Sewerage Work from a Sanitary Stand-point......... John W. Hill, C. E.183 














Life of Brick Pavements seciniiipiaiindaapbiaainateiniatins aecpessnouninel Ira O. Baker.185 
New York State Roads Improvement ASsOCiAtiOn...........ccscsseccoesssrsssreetecesererseeess 186 
Ver thinting Be Weis .....cccccccecsccecessecnsescsse scescesesaccesesss toesnncsbesstescesooo ehosoesonconensesoescses 188 
Tenteretitiad PUI tag....<ccccococcssseesesese sosceccesscnsccseced soontecvonsebbococoosesecosoneses senstestsooceseses 189 
New Publications... ;.......ccccceccccccecsccovccccessccees cocccccetscsces coc cnsses sovece H0eeee sescee sense coccosees 189 
Seeking Information A DrOAG.....cccccccccccseescecee soocescoccccesesoncocese sees esesescenes eoeseesooeseeee 190 
EDITORIAL .....cccsccccsccee socccveerescsoces socces socces coccee coccee coc cnceosooeascosesececcosevecoseees eesces ceseee 190 





IMPROVEMENTS AND CONTRACTING NEWs— 
PAVIRG, coccesstveccoccsese 
LT LI PIO IE AS RRS AN ET OT Ee <eneimian 
OIG. asic secctontencesenssatotcsctssonsseeséepeniagtbnlentindaetadaeseesoutnn eens 
Street Ligh tinG........cccccccccccccccscccsescsocsoecsoocossens osesecees cocccossesnecosoosconssosesevoses 
Street Railways.... 
BPIGMOB, coccccccesescooveconessevescossventooseeeosoesoeconesecsoces sbneeseoesooonneoecoesesesoees seseeonesens 


seeeeeeee 














WATER AND SEWERAGE WORK FROM A SANITARY 
STAND-POINT.* 


By John W. Hill, C. BE. 


EXT to water-works for improving the sanitary condition of a 
N town, and promoting the health of the population, are the 
works of sewerage and drainage; and here again we find the Ro- 
mans to have surpassed all other ancients in the magnitude and 
efficiency of their works. The cloaca maxima, or great sewer of 
Rome, was built in the time of the Tarquins, and is to-day the 
principal outfall sewer of the city; it was built of stone with vous- 
soirs cut to close joints, and had a horizontal diameter of eleven 
feet and a vertical diameter of twelve feet, with its outfallin the 
river Tiber. Into this sewer under thedirection of the same 
Agrippa who built the Pont du Gard were run away intercepting 
and collecting drains, some of which were provided with flushing 
devices to clean the sewers of stranded deposits. 

Sewerage should be considered independent of garbage disposal, 
and sewers should be planned and built to exclude ali solid or in- 
soluble matter. Sewage and drainage in the fluid condition, or 
containing only soluble detritus, is conveyed in pipes and conduits 
after the manner of water, but with this difference that water 
pipes are seldom laid to grade but follow the undulations of the 
ground, while sewers and drainage channels must be laid at an in- 
cline to true grades, and these grades must be continuous from 
the origin to the lower end of the pipe. 

Sewage of every description, in the language of an eminent san- 
itarian, “should be regarded as an enemy to be got rid of-as quickly 
as possible.” The gathering of sewage in domestic cesspools, the 
outlet from which usually is the permeable surrounding soil, is 
always a menace to health; and if cesspools must be used which 
have no outlet to a sewer, and which can not be flushed clean from 
time to time, then these should be made absolutely water-tight of 
brick masonry laid in cement, with a perforated iron cover, the 
accumulated filth to be removed as frequently as possible. The 
same method should be fullowed in constructing privy vaults; 
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these, instead of being walled up in dry masonry, through which 
the liquid excrementitious matter passes freely to the soil, must 
for safety be constructed as a water-tight cistern, from which the 
deposit is removed by public or private appliances, at short inter- 
vals. 

The true method of disposing of sewage, however, is to get it 
away from the premises as quickly as possible,and take no risk 
from the dangers of a polluted soil, or from the noxious exhalations 
of domestic cesspools and vaults. 

Many plans have been proposed from time to time for the pub- 
lic disposal of sewage, but where there are no strong reasons to the 
contrary, the water-carriage system is the simplest and the best. 
By this is meant a system of sewers laid to grade, with which all 
the waste pipes of the premises are connected, through a single 
sewer pipe of small diameter, and which in addition to receiving 
liquid wastes of the household is also provided with automatic 
flushing appliances, or is arranged to receive all or part of the storm 
water which falls on the ground tributary to the sewers. 

Engineers while generally agreed upon the merits over all oth- 
ers of the water-carriage system for the transportation of sewage to 
a proper outfall, are not agreed upon the best conditions for the 
construction of the same. Some are of the opinion that sewers for 
sanitary ends should be confined to the conveyance of sewage alone, 
and no washings from the house tops nor from the streets should 
be permitted to find its way into the sewers. 

Generally speaking, the combined system will cost four or five 
times as much as the separate system. In the socalled separate 
system of sewerage the sewers are principally constructed of salt- 
glazed or cement pipes, with tight cement joints, these being laid 
to grade to produce, when running half full or full (but not under 
pressure), velocities of flow ranging from two to four feet per sec- 
ond, the higher velocities for the house connections and smaller lat- 
eral or primary sewers. 

Sewers,for convenience of nomenclature, are divided intu the 
primary or lateral sewers, the collecting or intercepting sewers 
into which the primary sewers discharge, and the main or outfall 
sewers into which the intercepting sewers discharge. 

All the divisions of the separate system of sewerage are ar- 
ranged to receive the small house connections, which also are of 
cement or vitrified pipe, and when the system connections are 
completed the system forms a continuous or unbroken hermetical- 
ly sealed pipe from the sink in the kitchen, or the tub in the bath 
room, to the point of outfall intoa stream or upon sewage dis- 
posal grounds. ; 

As adjuncts to the separate system of sewerage, man-holes are 
built at all important junctions and changes of grade and direction 
of the sewers, and at certain designated distances between the 
man-holes, lamp-holes large enough to permit of passing a lantern 
down into the line of the sewer are constructed. The man-holes 
are circular, or elliptical, walled up in brick laid in cement mortar, 
and of such diameter as to permit of workmen descending to the 
bottom, and using tools for the dislodgement of any solid matter 
which might find ingress to the sewers and strand at some point. 
By lowering a lighted lantern into a lamp hole and then looking 
along the sewer towards the light from a man-hole, objects can be 
seen and located through several hundred feet of pipe. 
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Both man-holes and lamp-holes are usually provided with per- 
forated covers, by means of which fresh air is introduced into the 
sewers whenever a flush takes place, and should there be any sud- 
den expansion of the air circulating in the upper part of the sewer 
pipes, by the introduction of a large volume of hot water, as froma 
laundry or some manufacturing establishment, the pressure, which 
without the perforated covers of the man and lamp-holes would be 
sufficient at times to force the light water seals in the traps of the 
domestic plumbing, is vented through the open covers. But while 
these covers are open to the free passage of the atmosphere up 
and down the hole, they must be constructed to avoid introducing 
into the sewers any road detritus or solid substances which might 
choke the sewer and cause an an overflow at some of lower lamp 
or man-holes. To effect this a pan is attached to the under side 
of the cover in such a manner that all dirt or gravel which may 


find its way through the perforations is caught, and removed from ° 


time to time by the sewer inspectors. 

Under proper conditions, such waste products of civilization, 
as old boots, bustles, tin cans, and discarded corsets, can jot get 
into the sewers, and such solid matter as might come through the 
domestic or factory waste-pipe is bound to pass through all other 
pipes of the system, from the fact that these are continually grow- 
ing larger in diameter, as we progress from the individual waste- 
pipe of the house, or factory, to the outfall sewer; and, as will 
readily be perceived, anything which will pass through the smaller 
pipe is bound to pass through the larger pipes of the system. 

Obstructions, however much we aim to avoid them, will get 
into the sewers occasionally, and the man-hole and the dis- 
lodging tools are brought into service to remove them. 

In the separate system of sewerage, at the upper or higher end 
of each primary line of sewer, there is placed what is called a flush 
tank, which consists simply of a small brick-lined cistern, con- 
nected with the head of the sewer by a syphon, and supplied with 
water through a small pipe from the water mains. The stop cock on 
the end of this water pipe is set to permit the water to trickle into 
the flush tank at such a rate as will be necessary to fill the tank 
once a day, or at some other determined rate, and when the tank 
has been so charged and the short leg of the syphon which is open 
to the tank is filled, the water trickles down the long leg of the 


syphon which is connected with the sewer (a vacuum is established . 


_in the long leg), and the entire contents of the tank is suddenly 
sucked up by the syphon and discharged into the sewer. 

This operation is repeated once in twenty-four hours, or once 
inany other interval of time, depending upon the rate at which the 
water is supplied through the small pipe to the tank. 

These tanks are made to hold about forty gallons of water, and 
each time they are discharged a flush takes place through the 
whole of the primary sewer, through which this volume of water 
moves like a solid piston, carrying every thing before it, and leav- 
ing the sewer pipe fresh and clean. 

In the separate system where good grades can be had, the pri- 
mary sewers are seldom made with pipes more than six inches in 
diameter, the diameter of the pipe increasing as the grades become 
less inclined. 

In a well-planned system of sewerage of this kind a 15-inch out- 
fall pipe laid to a grade of one foot in seven hundred, or say a fall of 
seven feet per mile, will accommodate the wants of a population of 
25,000. 

The most elaborate sewerage works on the separate system are 
found in Manchester, England. In this country several cities have 
adopted this system, notably Memphis, Tennessee, Birmingham, 
Alabama, Kalamazoo, Michigan, Schenectady, N. Y., Little Rock, 
Ark., and some twenty other cities of lesser note. I had the honor 
of making plans for sewerage on this system for the village of 
Marion, Ohio. The works contain twelve miles of sewers and 
three miles of outfall with 42 flush tanks, 62 man holes and 201 
lamp holes. Much of the trenching at Marion is in the solid 
limestone, which of course will add considerably to the cost of 

the work. Sometimes the separate system of sewerage is con- 
structed to receive a portion of the storm water, provision be- 
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ing made at the catch basins to permit only a certain portion of 
the rain-fall to enter the sewers, the surplus doing a considerable 
flowing through the surface drains. This plan is based on the 
theory that it is the first washings from the house tops, yards and 

streets which contain the dirt and objectionable refuse, and the 

latter washings from a considerable storm being cleaned, or at least 

unpolluted .water, it can be allowed without offense to sight or 

health to flow away through the surface drains. Examples of this 

system are found in several of the interior cities of New York, in 

two or three cities in Connecticut, and several in the New England 

States. 

The separate system of sewerage, as I have stated, supposes that 
ali storm water and surface drainage is provided for in separate 
sewers or surface drains. 

The combined system, of sewerage and drainage, contemplates _ 
sewers of capacity sufficient to accommodate all the sewage and a 
certain determined rain-fall over the ground tributary to the sew- 
ers. This rain-fall is usually taken at one inch per hour, although 
in some cities the intercepting sewers are proportioned on a larger 
rain fall. 

Sewers to carry the sewage of a large city, and in addition 
thereto a large rain fall, attain diameters of ten and twelve feet; in- 
deed, in some districts, when the tributary water-shed is hilly 
ground from which the rain-fall is quickly gathered in the valley, 
the sewers become culverts and are found twelve or fifteen feet high 
from invert to arch, and twenty feet across from haunch to haunch 

In the larger cities, when the business traffic in the streets is 
considerable, the attempt to pass storm water into the water-courses 
or harbors by means of the gutters on each side of the roadway be- 
comes a nuisance, to be gotten rid of at any cost. 

Under the head of excessive rain-fall, it may be interesting to 
note that a precipitation equal to more than three inches in one 
hour has been recorded, and with such a rain-fall a system of sew- 
ers on the combined plan proportioned to a one inch rain-fall in one 
hour would be practically useless. 

Sewers built of vitrified pipe with cement joints will not oper- 
ate to drain the subsoil and recourse is had to butt joint unglazed 
drain tile, which, being porous, will receive water not only at the 
open joints but also through the wall of the pipe. 

These porous drains are sometimes laid in the same trench 
with the sewers, and their office is to take up and conduct away 
all water in the soil lying above them. Drains from cellars and 
basements may be connected directly with these subsoil pipes, but 
never with the sewers. 

Brick sewers, usually, are built of brick porous enough to pass 
the water from the surrounding soil into the sewer; in addition to 
the channels through the pores of the brick, the numerous cracks 
which no care in building seems to be successful in preventing in 
brick sewers, permit the subsoil water to pass into the sewer. 

This is one of the principal objections to brick sewers, for the 
same channels through which subsoil water will enter the sewers 
will also permit the sewage (when the sewers are running full) to 
pass out, and saturate the soil through which the sewer is built. 
All of which, as I have attempted in a feeble way to point out, in- 
jures the soil and menaces the public health. 

Sewers, even those constructed to carry off storm water, should 
be made, if possible, entirely water-tight; permitting nothing but 
sewage coming through the proper connections to enter, and all 
subsoil drainage should be intercepted and carried away to the 
nearest or most convenient point of discharge through a separate 
system of subsoil drains. 

Surface drainage and storm water in many cases can best be 
conducted away through surface gutters by the most direct routes 
to the nearest water-course, while sewage must be delivered into a 
stream or on a sewage farm at a point far enough below or beyond 
the town limits to preclude any possible pollution of the water 
supply or the atmosphere of the community. 

Garbage, and all matter subject to the influence of decay, should 
be gathered into iron or wooden casks, under city regulations, 
and removed to a distant point of deposit, where, if possible, it 
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should be burned, or where the organic matter can be worked into 
the ground by the leaching process to enrich the soil. This, how- 
ever, to be conducted in such a manner as to prevent the exhala- 
tion of noxious gases, or the development of disease germs calcu- 
lated to injure the human system. The true method of disposal is 
to burn the garbage as rapidly as it accumulates,and several of the 
larger cities are now preparing to do this, with furnaces constructed 
somewhat after the manner of furnaces used in consuming spent 
tan-bark. 

The sewers of the city of Paris are built of such dimensions 
that workmen can enter them for inspection, and travel in boats or 
batteaux between the principal intercepting connections and the 
outfall into the river Seine. The Seine is tapped at a point several 
miles above the city limits, and a portion of the stream flow di- 
verted into the sewers to flush them and prevent solid matter 
from stranding. In addition to this mode of keeping the sewers 
free from deposits,a large force of workmen is constantly em- 
played to keep the sewers cleared of solid matters, too heavy or too 
large to pass through without assistance. 

Those of you who have read that masterpiece of fiction by Vic- 
tor Hugo (“Les Miserables”), will call to mind the elaborate de- 
scription of the sewers of Paris, and how the wounded Marius was 
carried for miles through these on the back of Jean Valjean. 

The sewers of London are made to receive all sewage, and a 
portion of the rain-fall or storm water from the tributary water- 
shed; in addition to the storm water the sewers are flushed from 
the city water pipes. During the past twenty years the corpora- 
tion of London has expended over $30,000,000 in the construction 
of the most elaborate system of intercepting and outfall sewers in 
the world, 

The sewage of London is gathered in these intercepting sewers, 
and by gravity and by pumping combined delivered into reservoirs 
at Barking Creek, thirteen miles below the city; from which it is 
discharged into the Thames at ebb tide and carried out to deep 
water, where it is precipitated or diffused in the large volume of 
sea water before the return tide sets in. 

London, lying as it does upon both banks of the River Thames, 
requires a separate system of intercepting sewers, pumping ma- 
chinery and gathering reservoirs for each division of the city. But 
both of these sewer systems have their common point of outfall 
into the Thames at Barking Creek, which enters the main stream 
from the north. 

The city of Boston, Mass., has expended nearly $6,000,000 dur- 
ing the past ten years in main drainage works, consisting of many 
miles of large intercepting sewers, and an outfall tunneled under an 
arm of Dorchester Bay to Moon Island, to which point the sewage 
and storm water gathered into the sewers is pumped and stored in 
large reservoirs, from which it is discharged by gravity into the 
bay at ebb tide, and carried out to deep water before the flood 
tide sets in. 


LIFE OF BRICK PAVEMENTS.* 
By Ira O. Baker. 


HE wear of brick in pavements is due to three causes, the 

wheels of vehicles, the feet of the horses, and the action of the 
frost, etc. The effect of the first two is about proportional to the 
tonnage passing over the pavement, while the last depends mainly 
upon the length of service, and is therefore, nearly independent 
of the amount of traffic. 

The first part of the accompanying table gives the data concern- 
ing the traffic on several streets of various American cities. The 
data are from a paper,“An Account of Some Observations of Street 
Traffic,” by Captain Francis V. Greene, member of the American 
Society of Civil Engineers, published in Vol. 15, pages 123-38, of the 
transactions cf that society. Concerning the method of making 
these observations, Captain Greene says: 


The observations were made under my direction during the 
months of October and November, 1885, by the employes of the 


“From a Pamphlet on ‘Brick Pavements,’’ used with permission of T. A. 
Randall & Co. Publishers, Indianapolis. 


Barber Asphalt Paving Company, which has an office and works 
in the ten large cities, viz.: New York, Philadelphia, Chicago, Bos- 
ton, St. Louis, New Orleans, Washington, Buffalo, Louisville and 
Omaha. In the arrangements for taking, two objects were kept in 
view: first, to leave as little as possible to the judgment of the ob- 
server; and second, to make the record permanent, so that it could 
be preserved for examination in all its details at any time. 
he agent in each city was instructed to select the three streets 

in that city paved with stone, asphalt and wood (if any existed), 
which, by common report, had the heaviest traffic in the class of 
pavement used on that street. The record was in every case made 
on six consecutive days (Sundays omitted) at the same place, and 
it was continuous from 7 A.M. to 7 P.M., except when darkness 
prevented. No addition was made for this omission, no record 
was kept during the night, and no addition was made as an esti- 
mate of night traffic. 

The printed instructions issued to each observer contained the 
following rules asa guide in estimating weights: 
1 horse carriages, empty or loaded. 
1 horse wagons, empty or light-loaded. } Less than 1 ton. 
1 horse carts, empty. 
1 horse wagons, heavy loaded. 
1 horse carts, loaded. 
2 horse wagons, empty or light-loaded. 
Wagons and trucks drawn by two or more 

horses, and heavy loaded. 


Between 1 and 8 tons. 


Over 3 tons. 


The traffic is divided into three classes, light weight (less than one 
ton), medium weight (between one and three tons), and heavy 
weight (more than three tons); and in order to reduce the personal 
equation of the different observers to a minimum, the directions 
specify what classes of vehicles are to be counted in each class of 
weight. Nothing is then left to the observer's judgment and 
estimation except the question of “heavy” and “light” loads in one- 
horse and two-horse wagons. The result of different estimation 
in this respect between two observers would simply change a 
portion of the vehicles by one class, and the error in the final 
result could hardly exceed five per cent. 

I have discarded the weight of the horses altogether, not be- 
cause they do not constitute a factor in the wear of the pavement, 
but because they were discarded in the English reports, and I de- 
sired as far as possible to make comparisons with them. The ad- 
dition that would have to be made if the horses were included 
would vary with the traffic. On streets where light vehicles pre- 
dominate (as on Fifth avenue), the addition to the tonnage by in- 
cluding the weight of the horses, would be about 85 per cent.; on 
streets with heavy vehicles (such as Wabash avenue in Chicago), it 
would be only about 40 per cent.; and for other streets, it would 
be between these two limits. 

The average daily traffic was obtained by dividing the total 
record for six days by six. To obtain the tonnage, I estimated 
the light weight vehicles to average one half ton each (including 
their loads), the medium weight, two tons, and the heavy weight, 
four tons. According to the observation of the writer of this article, 
in five of these cities during the past summer, this estimate seems 
to assign too much tonnage to the “ light weight ” and “ medium 
weight ” vehicles. Multiplying the daily average of vehicles in 
each class by these figures and adding together the products, the 
total tonnage was obtained, and dividing this by the width.between 
curbs, we get the daily average tonnage per foot of width. 

The average tonnage per vehicle is an almost infallible indica- 
tor of the character of the street, 7. e., whether devoted to residen- 
tial or business purposes. It ranges from 0.68 tons on Fifth avenue 
to 2.08 on a portion of Wabash avenue in Chicago. The same char- 
acter is indicated by the proportions of light and heavy vehicles on 
the street. On Fifth avenue, for instance, 91 per cent. of all the 
vehicles weigh less than one ton, while on Wabash avenue only 25 
per cent. of them have so little weight. The general average for 
all the cities is as follows: Less than one ton, 67 per cent.; between 
one and three tons, 26 per cent.; more than three tons, 7 per cent. 
The average tonnage per foot in each city, so far as here observed, 
varies from 151 in New York to 30 in Buffalo, and the general aver- 
age is 77. For all the cities in the table the average daily tonnage 
per foot of width is 77, and varies from 273 tons on Broadway to 7 
tons on a granite street in St. Louis. The average weight per vehi- 
cle is, for all the cities, 1.15 tons. The average width of the street 
between curbs is 44 feet. 


The only streets of accompanying table which were paved with 
wood at the time the observations were made were as foilows: In 
Boston, Devonshire street; in Chicago, La Salle, and in St. Louis, 
Chestnut. The others were paved with granite or asphalt. In this 
connection it is interesting to note that in London some of the 
traffic streets, 7. ¢., streets carrying 300 to 400 tons per foot of width, 
are paved with wood. 
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Of course bricks could not be used in a pavement until they had 
lost 100 per cent. In one case the writer knows of brick which 
were originally 2x4x8 inches, set on edge, that have been worn down 
half their depth and still give no indication of difficulty in keeping 
them in place. Therefore it appears that the pavement will last at 
least until 50 per cent. of the upper course has been worn off, and 
there are some intelligent men ‘who believe that a brick will keep 
its place in a pavement until it is three-fourths worn out. 

Notice that if Captain Greene’s estimate for the tonnage of “ light 
weight” and “medium weight” vehicles are too great, as referred 
to above, then the quantities in columns 1-15 of accompanying 
table are proportionally too small. 

This table was extended to the full limit of all the available 
data, to affurd the readers of this article a better opportunity for 
making comparisons. For example, a man who is personally fa- 
miliar with the traffic of Broadway, New York City, by inspecting 
the top line of this table, can form an opinion as to the durability 
of brick on that thoroughfare. 
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Of course the table is not infallible but is intended only asa 
rough approximation. In fact all of the preceding discussion is 
offered as indicating a method by which the durability of brick 
paving may be investigated, rather than as affording definite con- 
clusions. It is greatly to be desired that some firm or association 
or municipality shall undertake a thorough investigation of the 
durability and economy of brick as a paving material. Unquestion- 
ably bricks possess many characteristics which commend them for 
paving purposes. 

1, They make a practically noiseless pavement. 

2. They fit so close that there are no inter-spaces to retain filth 
and breed disease. 

8. A brick pavement is easily cleaned. 

4, A brick pavement is easily repaired. 

5. The bricks can be made of anysize and shape for gutters, 
slopes, etc., without much, if any additional cost. 

6. Brick pivements are so smooth as to reduce the tractive 
power, and wear and tear on vehicles almost to a minimum. 
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7. Bricks do not polish under wear, and hence always afford a 
good foot-hold to horses. 

8 Good paving brick are not affected appreciably by moisture, 
frost or fire. 

9. The first cost of a brick pavement is less, at least in many 
localities, than any fairly durable pavement. 

Therefore, on the score of health and comfort, and first cost, 
brick pavements have much to commend them. The only debat- 
able question is that of economy. J 

The economy of a pavement depends upon its first cost and 
upon the cost of maintenance. The first cost is an item that can 
readily be determined, in any particular case, with reasonable ac- 
curacy. But the first cost of a pavement is only one of the factors 
which determine its cost ina number of years. To determine 
this it is necessary to take account of the cost of maintenance and 
the interest on the first cost. It is said that in the twenty cities in 
this country which have a population of over 100,000 each, the pave- 
ments represent an investment of $250,000,000 —a trifle over $40 
per capita for the inhabitants of those cities. If the money value 
of the pavements of the other cities were added to the above value, 
the total would indzed bea largesum. Furthermore, there are 
many cities that at present are deterred from laying pavements 
owing to the great expense and unsatisfactory conditions of pave- 
ments in the past. All of this shows how important it is that pave- 
ments should fulfill, thoroughly and yet economically, the purposcs 
for which they are designed. 

The cost of maintenance depends upon the amount of traffic 
the quality of the material, and the method of laying it. The last 
is the least important, but it is the one that has received the most 
attention. Whatever the kind of pavement, the volume of the 
traffic isa necessary element in determining the cost of mainte- 
nance. Unfortunately there are but few data on this subject, and 
what little there was taken according to such diverse systems as to 
rob them of much of the value that they might otherwise have. 

It is very desirable that those having charge of pavements 
should determine the amount, kind, etc., of traffic passing over 
them. Such data would be of very great value in determining the 
cost of maintenance. 

We already have a fairly good knowledge of the qualities of 
many of the materials employed for paving, and are reasonably 
well versed in the method of testing them; but brick is a material 
only comparatively recently employed for paving purposes, at 
least in this country, and at present there is no standard by which 
to judge of its quality. One of the objects of this article has been 
to present some data bearing on this point; and if such data shall 
be useful or interesting to any one, or if this article shall stimu- 
late others to make further investigations, it will not have been 
written in vain. 


NEW YORK STATE ROADS IMPROVEMENT ASSOCIATION. 


f Sees second annual meeting of the New York State Roads Im- 

provement Association was held in Syracuse, N. Y., in Febru- 
ary 23d. Among those who were present, beside the officers were 
A. B. Gardner, of Utica, J. Y. McClintock, of the Rochester Cham- 
ber of Commerce; A. W. Thayer, of Cooperstown; State Senator 
W. P. Richardson, of Orange county ; D. D. Winston of Utica; O. D. 
Blanchard, of Fayetteville; Wallace Tappan, of Baldwinsville ; Gar- 
rett Wyckofi, of Richfield Springs; Walter Wittlesy, of Lyons Falls; 
A. H. Ellis, of Wellsborough Point; Dr. G. Alder Blumer, superin- 
tendent of the Utica Insane Hospital; W.8. Bacot, engineer of 
country roads, Staten Island; E. A. Powell, Rev. F. W. Betts, C. A 
Hammond, Homer D. L. Sweet and others. 

President William A. Sweet, in his address, said: “It seems to 
me that the interest of this association, and the interest in the cause 
for which we have met, is largely to be promoted by using all the 
knowledge and prestige which we have in forwarding in the legis- 
lature what is known as the Richardson bill. If we could once get 
this through the legislature, and get the work going, then we ‘shall 
have achieved the first step in the great reformation. After that 
is once going, and the roads being constructed in the different 
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counties of the state, that the traveling public may see the great 
difference between a good road and a poor one, then it will become 
an object lesson to those that drive over it, and who will see and 
feel that their interests are being benefited by it, and, therefore, 
there will be a hearty co-operation in paying for it.” 


The annual report of Secretary Isaac B. Potter was as follows: 


“The first year of the formal existence of our association has 
been marked by results which have brought honor and encourage- 
ment to the pioneer workers for improved roads, not only in our 
own state, but throughout the country at large. It has been to us 
a source of gratification to know that the growing approval with 
which our own work has been regarded by the people in this state 
has been supplemented by the formation of roads improvement as- 
sociations in many of the other states, of which Pennsylvania, Mas- 
sachusetts, Rhode Island, Illinois, Tennessee and Georgia may be 
prominently mentioned. In New Jersey the rapid increase in the 
value of farm lands, brought about by the recent construction of 
macadamized roads, has served so powerfully as an object lesson 
that many of the counties of that state are providing for the imme- 
diate improvement of their principal highways under the provisions 
of the general law recently enacted by the New Jersey legislature. 
Indeed, the movement has become so general among the most en- 
terprising farming communities of the country as to attract the at 
tention of the general government, and especially of those officers 
whose duties have reference to the internal good of the republic. 

“ In the last annual report of the United States commissioner of 
agriculture (1888), the present need of better roads throughout the 
country is set forth in language timely and emphatic. 

“ With the view of securing means for widening the scope of reli- 
able information touching the economic value of good roads, as 
shown by the experience uf European countries where high class 
roads have been for many years maintained throughout the farm- 
ing sections, your secretary, in November last, addressed a letter 
to Secretary Blaine of the department of-state at Washington, re- 
questing him to aid us by directing the consuls and ministers rep- 
resenting this country in foreign ports to include in their official 
reports a statement of the practical results brought about by the use 
of improved roads and their value to the farmer as compared with 
the common dirt roads vf our own country. In response to this 
request your secretary is pleased to state that from letters received 
from various consular sources within the last month, much valua- 
ble information has been compiled under the direction of the de- 
partment of state, and that this information will shortly be pub- 
lished for distribution among American readers. 

“In our own state the gradual but very substantial growth of 
sentiment in favor of better roads has continued throughout the 
year. ‘lhe introduction into the legislature of 1890 of several 
important bills looking to the improvement of the roads at a time 
when the exceptionally bad condition of the farmers’ highway was 
everywhere complained of, resulted in an extended discussion of 
the subject by the newspapers of the varions counties, and a gener- 
al concession that some reform was necessary. Senate bill No. 300, 
offically known as the “Richardson bill,” unanimously indorsed at 
our annual meeting in March last, received substantial support in 
the State Senate, but, providing as it did for a constitutional state 
loan, its passage could only be assured by a vote of two-thirds of 
the Senators voting, which number it failed to receive by only two 
votes. 

“To insure a systematic arrangement by which the work of 
spreading roads improvement literature could be brought about, 
an arrangement was made in March last by your secretary with 
the American press association, by which articles upon general 
subjects relating to the improvement of public roads were sup- 
plied to that association and printed at regular intervals for the 
use of agricultural and country newspapers throughout the year. 

“Correspondence has been carried on with the various county 
officers, and especially the boards of supervisors of the different 
counties, for the purpose of gaining a better knowledge of the local 
conditions peculiar to the separate sections of the state. This 
has been done with the view of harmonizing as much as possible 
conflicting interests and to previde for such legislation as would 
result ina common benefit to all. It may be interesting to note 
here as a result of this correspondence that a careful computation 
shows that upwards of ninety per cent. of the general state taxes 
which would be levied for the construction of improved roads 
under the Richardson bill would be paid entirely by the incorpo- 
rated cities and villages, leaving less than ten per cent. to be made 
up by the farming population, for whose benefit this improvement 
would largely result. 

“In addition to the general work of the association thus referred 
to, the most prominent and substantial of all the work done and re- 


sults attained in its behalf are due to the tireless personal attention 
and marked success of our president, Mr. William A. Sweet, in 
urging the cause for improved roads in all parts of the state. 

“Tn the work for the coming year it is evident from past experi- 
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ence that the efforts of the association must be directed in an edu- 
cational line, and that the true value of good roads must be im- 
pressed upon the farmer and the farming population, from whom 
thus far the strongest opposition to the movement has sprung. 
The state of New York, measured by every rule of public policy, 
has not only the greatest need for the improvement of its common 
roads, but it is, beyond all other states, in the best possible condi- 
tion to undertake the work in view. With an assessed valuation of 
real and personal property aggregating nearly four thousand mill- 
ions of dollars and a population averaging over one hundred per- 
sons per square mile; with material at hand in nearly every county 
of the state most excellently adapted to the construction of good 
roads; with fourty-four separate cities and towns, showing each a 
a of more than ten thousand people, and upwards of one 

undred and seventy incorporated cities and villages, it must be 
not only apparent that the volume of travel and treffic over the 
common roads of the state is so great as to demand that these roads 
be cared for with an intelligent regard for the public use; but it 
must be likewise evident that the wealth of the state can, in an am- 
ple measure, be applied to this great work without damage to the 
public purse, and with manifold benefits to the material resources 
of the commonwealth itself. But the ordinary country road, while 
in a general sense the property of all the people, is, in a more di- 
rect sense, the farmer’s highway, over which he walks and rides 
whenever he goes abroad from his own immediate dooryard. It 
is to him the most important and by him the most used of all the 
public institutions, and it is therefore pertinent to consider the 
question of improved roads in its especial bearing upon the prop- 
erty and interests of the farmer. In contemplating the great com- 
mercial wealth of the state, it is by no means nncommon to lose 
sight of the surpassing agriculture standing of New York, in com- 
parison with her sister states. 


“And soit appears that agriculture in New York, as elsewhere, 
is the great source of wealth, and as the common road is the farm- 
er’s chief means of communication with the great channels of trade, 
the question of improved roads comes home to the farmer as one 
which demands his attention from the stand-point of personal as 
well as public economy. Thecommon road is to the farmer a part 
of the machinery of commerce. It bears a marked mechanical re- 
lation to the farm wagon and to the power by which the ‘wagon is 
moved—the same relation that a steel rail bears to the railway car 
and to the locomotive. The wagon and the car are alike in many 
essential points; subject, under similar conditions, to the same 
rules of cause and effect, and when both are used upon the hard 
steel rails of the railway track, they resemble each other in the effi- 
cient results which they severally attain. But the common road is 
the track upon which the wagon is designed to roll, and it has the 
same claim tothe respectful consideration and intelligent treat- 
ment of its owner, the public, as are accorded to the railway by its 
owner, the railway corporation. A good road is always good, inde- 
pendent of the weather. The average country road of this state is 
intermittent in its condition; in sympathy with the caprice of 
sun and storm; astreak of disturbed soil, fringed by weeds and 
crowded by fences. It absorbs. with irksome slowness, the forty-odd 
inches of annual rain which fall upon its surface, and for weeks at 
a time is useless for any of the substantia] purposes of travel or 
traffic. In summer it is flocculent, impalpable powder; in winter, 
soluble, sticky and soft. It is condemned by our own experience 
and shamed by comparison with roads of other countries. It is 
maintained by a system which every enlightened country of Eu- 
rope has long since condemned and discarded as extravagant and 
unfit for the purposes of moern civilization. To carry on the 
business of agriculture, these roads, in their present condition, re- 
quire the farmers of the state of New York to maintain perma- 
nently the sum of $65,000,000 invested in farm horses, of which at 
least thirty per cent. could be saved by the use of properly con- 
structed highways. Add to this sum a fair estimate for the saving 
of help, time, wagons and harnesses, and the increased value of 
farming lands which always follow the construction of good roads, 
and the conclusion is easily reached that the cost of improved roads, 
as shown by the experience of other countries, would be a profita- 
ble investment for the people of to-day and a lasting legacy to 
future generations. But if good roads are a benefit to the farmer, 
it must not be forgotten that they are also in a great degree impor- 
tant and valuable to the cities as well. The increased cost of haul- 
ing produce over bad roads is added to the ultimate market price, 
and is paid,in the end, by the consumer. The certainty of good 
roads the year round insures the uniformity of supply, enlarges 
the farming territory which contributes to the home market, and 
increases the business of town and country; the enhanced value of 
rural property under the influence of better roads tends to equal- 
ize asseesments and lighten the proportionate share of the cities in 
the payment of state taxes. 

“To the farmer of this state they would cost—scarcely anything. 
Indeed, if a balance were “struck” between the expense and the 
income the cost would be less than nothing. In the state of New 
York the farmers are most fortunate. They pay a coniparatively 
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small portion of the state taxes, and in the improvement and 
maintenance of the principal roads under a general state law the 
farmers contribution would be exceedingly light. It has been 
proposed to raise the sum of $10,000,000 by a state loan, payable in 
seventeen years at a low rate of interest and to devote the entire 
sum to the improvement of the country roads. This would be 
sufficient to construct an average of fifty miles of splendid roads in 
every county of the state, and the entire yearly assessment upon a 
ye of the value of ten thousand dollars would be /ess than two 
llars.” 


State Senator W. P. Richardson, of Goshen, Orange county, 
whose bill for the improvement of state roads the association has 
unanimously approved, was called upon by the president to ad- 
dress the assembly. It may be here explained that Senator Rich- 
ardson’s bill provides for a state appropriation of $10,000,000 to be 
expended on country roads outside of incorporated villages and 
cities. The expenditure of this sum is to extend over a period 
of seventeen years. As ninety-two per cent. of the state taxes are 
paid by the incorporated cities and villages of the state, the farm- 
ers are the ones most directly benefited, will have to pay only 
eight per cent. of the appropriation. Yet it is the farmers whom 
Senator Richardson fears when the bill is voted upon,as he intends 
it shall be, by a direct ballot of the people. Senator Richardson 
said that he wished his remarks to be understood as informal, and 
that any one who wished would interrupt him with questions. 

In explaining his position he said: “In the first place lam a 
farmer. I owna large farm in Orange county and have been road- 
master in my town for ten years. Years ago, made up my mind 
that if ever I had the opportunity I would do something towards 
improving the roads of this state. The opportunity came when I 
was elected to the senate. It is no wonder our farmers are dis- 
couraged about road-building. No man of common sense can 
have any interest in improving roads when he knows that the first 
rain that. comes will undo all that he has done. Mud roads are al- 
ways full of holes. This can not be otherwise. If I should pro- 
pose direct taxation instead of working out taxes, I should have 
hardly two farmers with me. So it is evident that farmers do not 
feel able alone to bear the éxpense. Ever since I was hired at the 
age of fourteen, by a road commissioner I have given the subject 
thought, and I am firmly convinced that the only practicable plan is 
the one proposed in my bill. There is not a farmer in the state 
who would oppose the bill if he thoroughly understood it. But 
few farmers know that they would be called upon to pay less than 
ten per cent. of the expense of this plan. They do not distinguish 
between local and state taxes. It is local taxes that burden farm- 
ers, not state taxes. Estimating an Onondaga county farm of one 
hundred acres to be worth $5,000, the owner of that farm would 
have to pay $13.50 for state taxes. One dollar and twenty-five 
cents would be added for this bil!. WhenI return to Albany I 
shall offer an amendment before the Roads Committee which pro- 
vides for the employment of convicts on state roads and this will 
still further reduce the expense.” 

Senator Richardson also said that the cities that had to pay the 
most of the appropriation were offering no opposition to the bill, 
but farmers were objecting to it. 

President Sweet said,“I have read, I believe, all that has been 
printed upon the subject of road making since that day. I am 
covered with literature from almost every State in the Union. 
Yesterday morning I received a pamphlet from Providence, R. L., 
and a paper from Nashville, Tenn., and one from New York, all 
speaking upon road making, but in every essay which I have read, 
everything, in fact, as far now as my mind remembers, not one 
single article, not one line, no! not one word, has been said about 
taking care of the road after itis once made. I wish to call your 
attention once more to the practical fact, that around the corners 
of all roads there are no ruts. I wish to call your attention once, 
more to a practical fact, that you can not find a macadam road in 
the state of New York, that you can not find a macadam street in 
any city in the state of New York, or any where else, that has no 
ruts. All of these essays will tell you how to take care of ruts. 
But why not make the wagons so that they will not make ruts? 
Why go to work and construct an eight or ten thousand dollars-a- 
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mile macadam road, and then let people drive on it, and in less 
than a week commence making ruts that will hold water? I will 
guarantee to you, that never was there a macadam road made in 
the state of New York, by any material, but what, if teaming 
enough goes over that road—wheels enough with tonnage enough 
—that in one day there will be ruts worn in that road sufficiently 
large to hold water, provided that the wheels are all made the 
same as the four-feet-six guage and narrow tires. It seems to me 
that we are only going halfway when we talk of spending our 
money to build a road, and then allowing the work that is to go 
upon that road tocommence from the first moment to spoil that 
road, when it is so easy to pass another law, making it the most 
important feature of this whole road business, that they can not 
rut the road. Let us have a law that will provide, at least, that the 
tires of the vehicles of the State of New York shall be 33 per cent. 
wider than they are now. Let that law be so framed that a certain 
four-wheeled vehicle of a certain weight shall have a certain width 
of tire upon it. 

“T would recommend that this association proceed to have a com- 
mittee formulate a law for the width of tires, the width of track- 
age to the weight ofthe vehicle. __ 

“T will say that nearly everything I[ have read in relation to roads 
and streets within the last year—almost everything that has been 
written or said—will be found in a work written by General Gill- 
more in 1876. To be sure the writers of the essays have changed 
the wording and given their ideas of words upon the same subject, 
but the real facts remain, practically, where Mr. Gillmore, Macad- 
am and Telford left them, asfar as Telford or Telford-Macadam 
roads are concerned. If it is good to have the road on a straight 
incline from one side to the center, there is no reason why the same 
incline should not go clear across the road, and then there would 
be no place for the man to drive upon the center of the road, and 
commencing making the ruts. Using the same incline is not all that 
is necessary, because whether it be on one side or whether it be 
completely across the road, any indentation in this inclination, one 
inch deep, will hold water, and when it commences to hold water 
it softens that spot, the next wheel grooves that spot deeper, and so 
on ad infinitum. But why make the ruts? Drain off the water and 
you have a dry depression in the road. Fill up this dry depression 
in the road with material, as nearly as you can, with that of the 
rest of the road, and roll or pound it down,and you have a piece 
of smooth road instead of a mud hole. But, above all, the first 
ting is to so grade the road, or underdrain the road, that it shall 
be adry road. The word “dry” should be in the minds of the 
road masters all the time. If it is not practical to make a dry road 
from the surface, it must be underdrained.” 


VENTILATING SEWERS. 


HE accompanying illustration shows a method of ventilating 
a sewer devised by Messrs. A. Ford and E. Wright, and re- 
cently tested at Portsmouth, England. It consists in placing aspe- 
cial ventilating pipe in the upper part of the sewer with openings 
at intervals; at the lower end this pipe communicates with the air, 
and its other end is in a ventilating shaft or chimney, placed at the 
highest level of -the sewer. A current of air is induced by forcing 
a small stream of water through the pipe. 


In the sewer where it was tried, which is 47 inches in diameter 
and about 10 feet below the surface, the ventilating pipe is of steel, 
53 inches in diameter and made in lengths of 80 inches, with an 
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opening close to each joint. The pipe was fixed to the brick of the 
sewer by staples driven in. 

In a length of 300 feet selected for the test a water current con- 
suming 3} cubic feet per hour was found to cause a current through 
the ventilator varying from 380 to 380 feet per minute, according 
to the amount of water in the sewer, the height of the latter vary- 
ing from 14 inches to 29} inches. The discharge from the venti- 
lator was from 2,100 to 2,500 cubic feet per hour, which, allowing 
for the varying level, was equivalent to a complete renewal of the 
air in an hour. 


INTERSTITIAL FILLING IN BRICK PAVING. 


HE common council of Portsmouth, Ohio, on February 23, de- 
cided to substitute Hallwood block for Ironton fire brick in 
the street paving of that city. It was also decided not to use sand 
filling in laying the pavement, but to use Murphy grout, cement 
or tar. Mr. Hallwood offered to guarantee his pavement with 
Murphy grout filling for five years. When asked as to whether 
sand or cement filling would be better, he said: “The differ- 
ence in expense is so slight that it would be almost criminal 
folly to jeopardize the success of the pavement by neglecting 
to use cement filling. I would not guarantee a pavement, no 
matter how good the material used, with a sand filling. To 
keep a pavement in alignment so as to insure a smooth surface, 
the blocks must be firmly cemented together. The cement enter- 
ing the grooves encircling our block forms a tongue and groove 
joint,and insures the perfect alignment of the surface, besides keep- 
ing the foundation dry, solid and unyielding.” 

The subject of filling was very fully discussed in a meeting of 
the common council: 

“Do you claim that cement will completely shut out the wa- 
ter?” Mr. Hallwood was asked by Councilman Skelton. 

“ Yes, sir.” 

“Then you are the first man that I ever heard that made this 
claim, and we have had plenty of the best to talk to us,” replied 
Mr. Skelton. 

“Then, they were not good workmen,” said Mr. Hallwood. 
“ You have tar roofs in this city, and if any of them leak you know 
full well it is the fault of the workmen.” 

“T have understood there is no cement sufficiently perfect to 
exclude the water entirely,” said Mr. Skelton. 

“T’ll make this proposition,” said Mr. Hallwood. “We will 
take a box and lay the blocks in it and cement the joints and if a 
drop of water gets through, I will pay one thousand dollars.” 

Mr. Hallwood said that the brick was laid in a layer of fire sand 
an inch in depth. This was done to prevent the melted tar from 
running beneath the brick. According to usage in large cities 
where they have had experience in paving, the tar was heated to 
three hundred degrees, at which point it run like water. In this 
manner the cement completely fills the joints. 

“T have heard that it runs afterward from the top,” said Mr. 
Skelton. 

Mr. Hallwood replied this was caused by using too much cem- 
ent, or cement in which there was too much oil. At Newark, sand 
filling was used, and the streets are now a disgrace to the city. 
Steubenville’s streets are not in the best of shape, and would not 
stand the heavy hauling and traffic of Columbus. Mr. Porter put 
down brick on Pearl street in Cincinnati with sand filling and it 
was worn out in three months. The Charleston brick stood in 
Charleston for seventeen years with sand filling because no load 
heavier than a ton and a half went over it for fourteen years. In 
Columbus two streets constructed in that manner were worthless 
in two years. 

It would be folly to put down good material and use good 
workmanship in a poor manner. No pavement for heavy traffic 


can be laid with sand filling. If the pavements are not ce- 
mented they become wet and soggy, and give a bad sanitary result 
and an uneven surface. To have a good roa it is necessary 
first to have sufficient intensity to stand abrasement, and second 
to have a perfect alignment, so as to not expose the individual 
brick to a direct blow. If this does not prevail there will be ruts, 
the results of bad engineering and construction. 


189 


NEW PUBLICATIONS. 


Essays on Road Making and Main- 
Edited by Lewis M. Haupt, A. M., C. 
Published by Henry Carey Bond & 


A MovE FoR BETTER Roaps. 
tenance and Road Laws. 
E., and William H. Rawn. 
Co., Philadelphia. 

The growing appreciation of the importance of better roads is 
gratifyingly indicated by this volume, which comprises the essays 
on the subject of road making and maintenance awarded prizes 
or honorable mention through the University of Pennsylvania 
by a committee of citizens of Philadelphia. The competition was 
open toall, and a great number of papers were offered. The prizes, 
$400, $200 and $100, and the awards were made by the committee 
in charge of the competition as follows: First, Henry Irwin, B. 0O., 
C. E., assistant engineer Canadian Pacific Railway, Montreal, Can- 
ada; second, David H. Berger, B. Sc., M. D., North Wales, Pa., and 
third, James Bradford Olcott, South Manchester,Conn. Those who. 
are given honorable mention, and whose papers are also published, 
are Edwin Satterthwait, Jenkintown, Pa.; Charles Punchard, Phila- 
delphia; George B. Fleece, C. E., Memphis, Tenn.; Frank Cawley, 
B. 8., Swarthmore College, Pa.,and Francis Fuller McKenzie, C. 
E., Germantown, Pa. A digest of other papers is given by Prof. 
Haupt. The volume is a valuable contribution to the literature of 
road making. While the papers have technical merit, they are as 
comprehensive to the novice as to the expert. It would be worth 
much to the public to have a copy of the volume placed in the hands 
of every person in charge of country road work. 

The board of adjudicators, who examined the papers and 
awarded the prizes, recommend that in the improvement of roads 
(1), “the macadam system consisting of small angular fragments, 
in sizes not exceeding from 2 to 2} inches in their largest dimen- 
sion, according to quality, shall be used, wherever a stone surface 
is both practicable and justifiable; (2), that the minimum ofa 
metaled surfacc for a single track be a demi-rod (eight and one- 
quarter feet), of such depth as the amount of traffic and character 
of the subsoil may require, to be determined by the engineer in 
charge; (3), that the bed to receive the stone must be so prepared 
that it can not be saturated with water, and to accomplish this 
great attention should be paid to the character and drainage of 
the subsoil; (4), that there should be legislative enactment regu- 
lating the width of the tires of wheels, and that the minimum width 
of all cart, dray, wagon, or other heavy draught vehicles, should be 
four inches, to be increased when the capacity of the vehicle ex- 
ceeds half a net ton per wheel, at the rate of one inch for each four 
hundred pounds in excess.” 


A DESCRIPTION OF THE MEMPHIS SEWER SystEM. Compiled and 
prepared under the supervision of Major Niles Merriwether, 
City Engineer. By James H. Elliott, Assistant Engineer. 

This is a pamphlet of thirty-two pages reviewing the sewerage 
work in Memphis from 1879 to 1890. It is a complete, compact, 
and well prepared report, some features of which we shall have 
occasion to give further notice in the future. 


BIENNIAL REPORT OF THE FIRE AND POLICE COMMISSIONERS OF THE 
Taxine District oF MEMPHIS. . 


A volume of over four hundred pages, giving complete statis- 
tical information regarding the public work in the Memphis Tax- 
ing District for the years 1889 and 1890. 


IMPROVED Roap MACHINERY. By American Road Machine Co., 
Kennett Square, Pa. 


An illustrated catalogue of 32 pages issued by the American 
Road Machine Co. It contains some very good matter on road 
making and gives useful information regarding the repair of roads 
and the use of road machines. 


CATALOGUE OF THE IRON CLAD Dryer Co., Chicago. 

This is a very handsomely printed illustrated catalogue, which 
tells what can be done with the Iron Clad Company’s steam heat 
and natural draft system of drying brick and tile, and gives much 
information as to the construction and location of dry houses, to- 
gether with a large number of testimonials as to the merits of the 
Iron Clad Dryers. 
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The columns of this publication are open to the discussion 
of all subjects relating to paving, sewerage, water-works, 
streei-lighting, and the physical improvement of cities. Prac- 
tical information as to the merits of materials used in such 
work and new methods, with photographs and drawings, which 
may be used for illustration, are especially desired. We are 
glad to get brief notes as to proposed improvements and the let- 
ting of large contracts. 

City engineers are requested to send us as early as possi- 
ble copies of their annual reports, which will be given proper 
notice. 

Articles relating to methods of road making and mainte- 


nance are invited. 





HE Memphis Commercial has been persuaded into be- 
lieving that if Memphis builds a belt railway around 
the city and lowers taxation, she can get along very well 
without good street paving. The city of Indianapolis has 
had the best belt railway and the lowest taxes of any city 
in the country, but it has learned that this does not afford 
an acceptable excuse for failing to have good streets, and is, 
therefore, now entering upon an era of extensive improve- 
ments. 





N every community there are well-meaning people of the 
extremely conservative kind who think it is better to 
spend in ten years twice as much for the repair of bad 
streets as it would cost to put down a pavement that would 
last twenty or thirty years, and they are always ready with 
arguments for delaying improvements of streets until some 
indefinite time in the future after there has been done some 
particular thing that they propose merely as a subterfuge. 
It will be observed that in communities where this kind of 
conservatism prevails, there is no such prosperity and busi- 
ness activity as in the progressive cities and towns where 
the people go ahead with improvements. 
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NE of our valued contributors asks, “Do you know how 

to disabuse my mind that we as teachers are not likely 
to get any pecuniary advantage from our knowledge and 
efforts, because, to illustrate, if a city has an engineer who 
does not know it all, the mayor or others get PAVING AND 
MoNnIcIpAL ENGINEERING as soon as it arrives and say to 
him, ‘See here, there is an article that just hits our case, 
so you can safely follow it.’ This the fellow tries to do, 
and it will be perhaps two years before he or his city finds 
out that he was unable to follow such practical advice.” 
Comment is unnecessary. 





N the February number of PAvING AND MuniciPat En- 
GINEERING our foreign representative, Mr. Louis H. 
Gibson, observed that in Paris and other European cities the 
street railway railsare not, in form, like those of our Ameri- 
can cities, and he is led to believe that the central grooved 
rail largely in use on the streets of foreign cities, is, in ev- 
ery respect, to be desired. In fact he calls it, “a most ex- 
cellent form of rail” which does not interfere with either 
the contour of the street or the wheeled traffic of commerce. 
We admit that this European rail might be desirable on 
streets in cities having but little heavy traffic. This ques 
tion has long been privately discussed and no little effort 
has been made by the older and more powerful street rail- 
way companies in the United States to have their ordi- 
nances so modified as to permit them to use the grooved 
rail. Municipal economics provides for, in all street car 
franchises granted, a traffic flange, with a general width of 
three inches, for no other purpose except the uses of wheeled 
commerce in the streets of our busy cities. It is not unu- 
sual to see a fine span of horses hauling, on this flange, a 
load in excess of six tons, something that could not be prac- 
ticed from day to day without the use of a rail which would 
provide for them the same even way as for the the car itself. 








SEEKING INFORMATION ABROAD. 


APT. ROSSELL, who has charge of the street paving of Wash- 
ington, D. C., in a letter to the street commissioners, has called 
attention to what he regards as an important matter affecting 
street pavements. He says that it is believed that in the asphalt 
pavements of Paris and Berlin and possibly other cities, a different 
method of manufacture is adopted from that used in the city of 
Washington, and that it is desirable that he should have all the 
data that can be obtained with reference to these pavements. He 
requests the commissioners to call upon the state department to 
solicit the United States consuls in these cities in which the pave- 
ments are laid to furnish for the use of the engineer department of 
the district as full an account as possible of the method of manu- 
facture and laying, and the specifications used by the cities, and 
also samples taken from the streets. This might enable the district 
to make many improvements in its pavements. He says the mat- 
ter was first called to his attention by an examination of a piece of 
wearing asphalt surface from Berlin left with him. The examina- 
tion showed that in the manufacture different materials had been 
used from that now used by the district, and from statements made 
as to the lasting qualities of these pavements in Berlin and certain 
facts known to the district authorities it seemed to indicate that a 
change in the ingredients aud proportions might be made in: this 
city to advantage. The commissioners will write the necessary let- 
ter. 
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Improvement and Contracting News. 





PAVING. 





Numerous streets of Des Moines, Ia., are 
to be paved. 


Dayton, O., expects to do six miles of 
paving soon. 


Considerable street work is to be done at 
Corvallis, Ore. 


Jackson, Mich., will do considerable pav- 
ing this spring. 

Venable Bros. are paving Market street, 
Chattanooga, Tenn. 


Considerable street paving is to be done 
at Terre Haute, Ind. 


Athens, Ga., expects to issue $75,000 in 
bonds for paving purposes. 


There isa movement in Grand Rapids, 
Mich., towards further paving. 


Athens, Ga., proposes to issue bonds for 
$250,000 for streets and sewers. 


Numerous large paving contracts will 
soon be awarded in Atlanta, Ga. 


Extensive paving operations are soon to 
be undertaken at Greenville, Tex. 


Berkeley, Va., proposes to issue $10,000 
in bonds for street improvements. 


Ogdensburg, N. Y., proposes to expend 
the sum of $60,000 in street repairs. 


Asheville, N. C., proposes to spend $100, 
000 for sewers and $500,000 for streets. 


Toledo, O., will pave fifteen miles of 
streets with various materials, this spring. 


The Louisville, Ky., council has been pe- 
titioned to pave Baxter avenue with gran- 
ite. 

The street paving question is now being 
discussed by the local officials of Buffalo, 
N. Y. 

Cedar Block paving is to be laid in Van- 
couver, Wash., estimated cost $1.24 per 
square yard. 


The Atlanta, Ga., Board of Aldermen, 
has passed ordinances authorizing about 
$56,000 of paving. 

A park and paving commission is pro- 
posed as a new feature of the city govern- 
ment in Memphis. 


Franklin Co.,0., of which Columbus is 
the county seat, is now doing about $300,- 
000 worth of paving. 


Chattanooga, Tenn., will let contracts for 
about $325,000 worth of street paving and 
sewer work this spring. 


H. D. Smith, of Chicago, has the con- 
tract for paving with brick West Seventh 
street, in Sioux City, Ia. 


Morristown, Tenn., proposes to issue 
bonds for $50,000, $30,000 of which will be 
for street improvements. 


Covington, Ky., expected to put in $300, 
000 worth of pavements this year, prob- 
ably granite and asphalt. 


Asphalt paving is prepa for Broad- 
way, Baltimore, Md., by the East Baltimore 
Improvement Association. 


The members of the board of city affairs, 
of Cincinnati, have decided to improve 
Spring Garden avenue, from Colerain ave- 
nue to south curb of Hoffner street. The 
roadway will be paved with granite blocks. 


It is probable that important steps will 
soon be taken towards extensive paving 
operations at Memphis, Tenn. 


The citizens of Wilmington, Del., are 
agitating the question of expending the 
sum of $500,000 for improving the streets. 


The Highway Committee of Holyoke, 
Mass., has been instructed to advertise for 
bids for ten thousand feet of granite curb- 
ing. 

The Evansville Pressed Brick Company 
has a contract for five miles ef paving, in 
Evansville, Ind., with a prospect of five 
more soon 


Lucas county, O., is now putting in ma- 
cadam on the road running west from To- 
ledo to the Fulton county line, a distance 
of 15 miles. 


Cincinnati, O., has resolved to improve 
this year, with granite pavement, to the 
amount of $300,000, and asphalt to the 
amount of $250,000. 


An ordinance has been adopted in 
Montgomery, Ala., authorizing the issue 
of bonds for $94,000 of which $50,000 will 
be for street paving. 


The proposal of the Maryland Paving 
Company to furnish Washington, D. C., 
350,000 asphalt blocks at $73.85 per thou- 
sand, has been accepted. 


At Oak Park, Ill, an ordinance passed 
the council for the improvement and build- 
ing of streets and sewers. The sum of 
$1,250,000 will be appropriated. 


After much controversy as to which 
should be used, brick or asphalt, the Avon- 
dale, O., council has resolved to pave the 
main thoroughfare of that place with brick. 


The Southern Paving Company, at Fort 
Payne, Ala., is turning out six thousand 
asphalt paving blocks per day. The com- 
pany has a $60,000 contract in Chatta- 
nooga. 

A paving company is being organized in 
Salt Lake City, Utah, by Timothy Hopkins 
and others who are interested in the Cali- 
fornia asphalt deposits. Capital stock, $5,- 
000,000. 


The city of Wilmington, N. C., has passed 
an ordinance making it the duty of com- 
panies opening paved streets to put the 
pavement in as good condition as it was be- 
fore it was disturbed. 


Mr. A. R. Lewis, of Birmingham, Ala., 
who has had seven years experience in the 
manufacture of artificial stone paving, has 
connected himself with the Anniston 
Artificial Stone Company. 


In the current appropriation bill there 
is an item of $12,300 for the improvement 
by paving with asphalt Fourteenth street 
in Washington. At present the road on 
Fourteenth street above Yale street is un- 
paved. 

The Board of Estimate and Apportion- 
ment has authorized Commissioner of Pub- 
lic Works Gilroy. to expend the third mill- 
ion of the $3,000,000 set apart by the leg- 
islature, fcr repaving the streets of New 
York City. 

The public improvements committee of 
the Kansas City, Mo., council has awarded 
acontract for paving Wall street from 
Sixth to Seventh to F. G. Trestrail, who 
will use brick made at Deepwater, Mo. His 
bid was $1,840. 


Memphis, Tenn., is agitating the mat- 
ter of better paved streets and it is likel 
that a park and paving commission will 
soon be appointed. Mass meetings of citi- 
zens will also be held, and the question 
fully discussed. 


Bucyrus will do several miles of brick 
paving this season using a very superior 
quality of paving brick manufactured by 
the Bucyrus Brick and Terra Cotta Com- 
pany whose extensive plant is superin- 
tended by Mr. H. L. Weber,s former civil 
engineer. 


S. M. James, of Connellsville, Pa., writes : 
“T am selling blue-stone for paving blocks, 
etc.,and have discovered ashale or iron 
clay here thirty feet thick, and have had 
brick made of it for samples. It contains 
44 silica, 17 iron, 8 manganese, 16 alumina, 
etc., which mark a vitrified brick said by 
all who see it to be excellent.” 


Mr. D. V. Purington, writes: “ Every- 
thing at Galesburg is going along snevtly 
and we shall be in the market this spring 
to take large contracts for brick with the 
ability to promptly fill them. If my in- 
formation is correct this has been one of 
the most serious drawbacks to the brick 
aig business, viz., impossibility to get 

rick with promptness or in sufficient 
quantities.” 


Messrs. Venable Bros. have submitted a 
bid to the city of Atlanta, Ga., for street 
paving and curbing for a term of five 
years. They agree to do the work at the 
same price they contracted for the past 
five years, with an additional agreement to 
carry such parties as desired, or were un- 
able to pay,for four years by allowing 
them to payin yearly installments with 
legal interest for deferred payments. 
When the proposition was made five years 
ago to let the paving out for a five years’ 
term, there was some objection toit. The 
matter was thoroughly investigated then, 
and the arguments advanced that it would 
be more economical to have it done that 
way convinced the council that it was the 
best plan. 


Athens, Ga.,is paving sidewalks under 
the authority given it by the general as- 
sembly. There was a movement made by 
several citizens to have the law repealed, 
but a petition, signed by a large number of 
citizens, asking a repeal of the law, was 
placed in Representative Mc rton’s hands. 
A bill was introduced to that effect, but it 
has not yet passed. Hence, the city is not 
waiting to see whether it*passes or not, but 
is advancing the work rapidly. Those op- 
posing the present paving law will push 
their bill for all itis worth. The protect- 
ive association organized for the express 
purpose of fighting this law and securing 
its repeal, will handle the cause of those 
opposed to the paving ordinance as now in 
vogue. They favor a general taxation for 
the purpose, if the sidewalks have to be 
paved. But those in favor of the ordinance 
as it now stands are thoroughly confident 
that it will not be changed by the legisla- 
ture. 








WATER-WORKS. 


The Defiance, O., water-works will be en- 
larged. 

At the spring election Niles, Ohio, will 
vote on the question of water-works and 
electric lights. 
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Water-works will be constructed in Ber- 
lin, N. H 


Parkston, 8. Dak., has contracted for an 
artesian well. 


Eaton, O., will pay $67,000 for a water- 
works system. 


Reading, Pa., is moving for an increased 
water supply. 


A system of water-works will be put in 
at Opelika, Ala. 


Elkton, Md., will contract shortly for a 
water-works system. 


A water-works system will be construct- 
ed at Fort Valley, Ga. 


Ironwood, Mich., is soon to have a com- 
plete system of water- works. 


The Depere, Wis., Water Supply Com- 
pany will bore an artesian well. 


A company has been organized to fur- 
nish Milbury, Mass., with water. 


The question of a water-works system is 
being agitated in West Branch, Ia. 


A $35,000 contract has been awarded for 
a water-works system in Uralde, Tex. 


Lancaster, Pa., has voted to issue $150,000 
of bonds for an improved water supply. 


The citizens of Ipswich, Mass., have 
voted to establish a system of water-works. 


The water-works system of Lawrence, 
Mass., will be improved to the extent of 
$40,000. 

Wheeling, W. Va., wants plans and esti- 
mates for the construction of a water- 
works system. 

An act to establish water-works in Som- 
ersworth, N. H., has been introduced in 
the legislature. 


The cost of projected water-works im- 
provements at Salt Lake City, Utah, is esti- 
mated at $180,000. 


The citizens of Orange City, Fla., are 
discussing the advisability of constructing 
a water. works plant. 


Littleton, Colo., is making preparations 
to have a new system of Holly water- 
works, to cost $20,000. 


The contemplated improvements to be 
made to the water-works at Macon, Ga., are 
estimated to cost $100,000. 


Storm Lake, Iowa, has been bonded in 
the sum of $15,000, for a system of water- 
works, work to begin at once. 


A proposition to bond Schuyler, Neb., in 
the sum of $25,000 for water-works, has 
been carried by a large majority. 


The Waseca, Minn, city council is 
thinking seriously of putting in water- 
works by means of elevated tanks. 


The mayor of Lynn, Mass., has been di- 
rected to petition legislature for authority 
to borrow $150,000 for water supply. 


The sum of $50,000 has been appropri- 
ated for the purpose of establishing a sys- 
tem of water-works at Corvallis, Ore. 


Sioux City, Iowa, is putting in the Na- 
tional Water Supply Company’s system, 
with capacity of not less than 2,500,000 gal- 
lons per day. 

The contemplated improvements to be 
made to the water-works at Macon, Ga., are 
estimated to cost $200,000, and will consist, 
in part, of sinking an additional well two 
hundred feet in diameter and fifteen feet 
deep, at the pumping station, and a new 
twenty-four-inch main. 


Greenfield, O., is to have water-works at 
on estimated cost of $25,000 or $380,000; 
pumping engines to be located at the foot 
of Main street. 


The Clarksdale, Miss., council has passed 
an ordinance authorizing the solicitation 
of bids for the erection of water-works and 
electric light plants. 


The Columbus, O., board of public works 
has awarded the contract for supplying the 
city with new water pipes to the Ohio Pipe 
Company, whose bid was $66,992. 


The Mountain Water-Works Company 
of Denver, Col., has increased its capital 
stock from $1,000,000 to $2,000,000 and will 
extend the system during the coming sea- 
son. 


The councils of Portland, Ind., West 
Branch, Ia., Port Gibson, Miss., and Port 
Clinton, Ia., are discussing the question of 
establishing water-works systems in their 
respective towns. 


A bill has been passed authorizing the 
Cincinnati Board City Affairs to issue 
bonds to the amount of $600,000, bearing 
interest at not to exceed four per cent., for 
improvements to the water-works depart- 
ment. 








SEWERS. 





Wilmington, N. C., will establish a sewer 
system. 


Fostoria, O., is to have a better system of 
se werage. 


Marion, O., expects to put in some new 
sewers soon. 


Athens, Ga., is building a system of san- 
itary sewers. 


A sewerage system will be established in 
Summit, N. J 


Considerable sewer work is to be done 
at Hartford, Conn. 


Grand Junction, Colo., is to have a com- 
plete sewer system. 


San Antonio, Tex., proposes to put in a 
system of sewerage. 


Toledo, O., has now under control $50,- 
000 worth of sewers. 


A sewer will be constructed in Read 
street, Baltimore, Md. 


Hoboken, N. J., proposes to issue bonds 
for a sewerage system. ; 


Newport, R. I., proposes to issue bonds 
for sewer construction. 


Wallingford, Conn., has petitioned for a 
sewer in William street. 


A sewer will be constructed in Centre 
street, Cumberland, Md. 


About twenty five miles of sewers will 
be built in Cleveland, Ohio. 


About 2,000 feet of sewer piping are to 
be laid in East Denison, Tex. 


A movement is on foot to begin a system 
of sewerage at Janesville, Wis 


Paulding, O., will expend the sum of 
$16,000 for sewerage purposes. 


Chicago has not and will not appropriate 
$60,000,000 for sewage disposal. 

Anderson, Ind., is agitating the pro- 
priety of a $25,000 sewer system. 


The Nashville, Tenn., board of public 
works recommend that council appro- 
priate $14,700 for sewers and water pipes. 





Paving and Municipal Engineering. 


Corvallis, Ore., proposes to expend the 
sum of $30,000 for a system of sewers. 


Sewers to the amount of $400,000 will 
peokelty be constructed in Cincinnati, 
io. 


Woodland, Cal., will make surveys and 
plans for a system of sewers to cost about 


? 


San Luis Obispo, Cal., has voted to issue 
bonds for $50,000 for sewers and other im- 
provements. 


Work will begin at once on the con- 
struction of a 12-inch sewer in Fourteenth 
street, Erie, Pa. 


The sum of $297,500 will be required to 
complete the proposed sewerage system at 
Dallas, Texas. 


The Baltimore, Md., council has passed 
an ordinance appropriating $38, for 
a sewer in Road street. 


Nashville, Tenn., Lacrosse, Wis., Green- 
ville, N. J., and Kearney, N. J., will make 
sewerage improvements. 


The Roanoke, Va., council has adopted 
an ordinance providing for an appropria- 
tion of $150,000 for sewers. 


At Oak Park, IIl., the ordinances for 
streets, sewers and improvements, will ap- 
propriate about $1,250,000. 


Gilbert avenue, Cincinnati, O., will besew- 
ered from Westminster avenue to the trunk 
sewer east of Beresford avenue. 


Ordinances before the Boston, Mass., 
council provide for the construction of a 
number of sewers in East Boston. 


The storm sewers at Denver, Col., are to 
be extended at a cost of $20,608; the North 
Denver sanitary sewer will cost $18,071. 


Work will commence on the sewerage 
system in Hastings, Neb.,as soon as the 
$15,000 bonds now being advertised are 
sold. 


The Waring system of sewers has been 
adopted in Butler, Pa. About 20,000 feet 
were laid last year,and work is now in 
progress. 


Ordinances | ye torang.. for the laying of 
gas, sewer and water pipes in numerous 
streets of Philadelphia, Pa., have been in- 
troduced in ound 


The council Committee on Sewers in 
Buffalo, N. Y., has authorized the construc- 
tion of the Albany avenue sewer, at an 
estimated cost of $70,000. 


Col. Geo. E. Waring, Jr., has been en- 
gaged to prepare plans for the sewerage of 
the whole reservation at Old Point Com- 
fort, Va., including Fort Monroe. 


The construction of a system of sewage 
disposal for Wayne, Penn., by surface irri- 
gation on lands lying below the town has 
been placed in the hands of Col. Geo. E. 
Waring, Jr. 


The Milwaukee, Wis., board of public 
works has awarded the contract for the 
construction of section 11 of the Menom- 
inee sewerage district, to Geo. E. Zimmer- 
man, at $6.98 for 54 inch sewer, and $3.00 
for 24 inch sewer. ; 


The Superior, Wis. board of public 
works will receive bids for the following 
work: The construction of a sewer in 
Nettleton avenue, north of West First to 
the alley between West Eighth and West 
Ninth streets, together with sewers in the 
alleys between Becker and Nettleton ave- 
nues from West First to West Seventh. 
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STREET LIGHTING. 





Charleston, W. Va., will be lighted by 
electricity. 


Clinton, Ia., is to have a $6,000 electric 
light system. 


Franklin, Ind., will open bids March 30, 
for lighting that city with electricity. 


An electric light plant to cost $100,000, 
will be in operation in Salem, Va., by July 1. 


_ The Clarksdale, Miss., council is obtain- 
ing estimates upon the cost of an electric 
light plant. 


Hudson, Mass., has petitioned the legis- 
lature for authority to establish an electric 
light plant. 


Negotiations are being made with the 
Royal Electric Light Company for a plant 
in Clayton IIl. 


The mayor of Baltimore, Md., recom- 
mends the purchase of an electric light 
plant for that city. 


Appleton, Wis., will build and own its 
electric lighting plant and issue bonds for 
$43,000 for that purpose. 


Mascoutah, IIl., Yates City, Ill, and Ea- 
ton, Ill., contemplate erecting electric 
plants in the near future. 


The council of Brockton, Mass., will 
shortly award a five years contract for 
lighting Brockton by electricity. 


The Edison Electric Company of Pitts- 
burgh, has the contract to erect an electric 
light plant for Ronceverte, W. Va. 


The Citizen’s Electric Light and Power 
Company, of Muscatine, Iowa, will increase 
the size and equipment of its plant. 








STREET RAILWAYS. 





An electric line will be constructed at 
Columbia, 8. C. 


Anniston, Ala., is tohave its electric rail- 
way in three months. 


An electric railway will be built from 
Salem, N. J., to Quinton. 


The Columbus, O., street cars will be 
equipped with electricity. 


Savannah, Ga., is tohave another electric 
line three miles in length. 


Mr. W. Christy is putting in an electric 
street railroad at Akron, O. 


It is proposed to adopt electricity on the 
horse railway in Middletown, Conn. 


There is talk of connecting Charlotte, 
Mich., with Easton Rapids by an electric 
railway. 


Work will be commenced at Suffolk, Va., 
in the spring on the construction of a street 
railway. 


An electric railway will be built from 
Waterloo, Ia., to Cedar Falls, a distance of 
10} miles. 


A company has been organized to build 
an electric railway from Fredonia, N. Y., 
to Dunkirk. 


A company has petitioned for a franchise 
to construct an electric street railway in 
Bridgeton, N. J. 


The Pueblo, Colo., Electric Street Rail 
way Company has incorporated with $300,- 
000 capital. Ordinance specifies that three 
miles of line must be in operation before 
six months. Geo. Bragdon, Geo. J. Dumn- 
bagh and Wm. P. Moses are interested. 


The Albina Street Railway Company of 
Albina, Ore., has been incorporated with 
$300,000 capital. 


A company is being organized in High- 
spire, Pa., to build a motor line from that 
place to Steelton. 


The Omaha, Neb., Metropolitan Street 
Railway Company has incorporated with 
$1,000,000 capital. 


Work will be commenced shortly upon 
an electric railroad between Bethlehem, 
Pa., and Allentown. 


The street railway company of Holyoke, 
Mass., contemplates changing its motive 
power to electricity. 


Messrs. Ahearn and Soper, of Ottawa, 
Can., have been granted a franchise for an 
electric street railway. 


An effort will be made in the spring, at 
Tacoma, Wash., to operate the Point De- 
fiance Railroad by electricity. 


A street railway will be established at 
Ruthford, N. J., in the spring. H. G. Bell 
and H. B. Jackson are interested. 


The York Street Railway Company of 
York, Pa., has petitioned council for per- 
mission to operate its road by electricity. 


The street railroad company of Wash- 
ington, Ga., contemplates changing its 
road to electric,and making some exten- 
sions. 


There is a movement on foot to build a 
street railway from East St. Louis, Ill., to 
Collinsville, a distance of ten or twelve 
miles. ' 


The Elm Street Cable Road will be estab- 
lished at Dallas, Tex., at a cost of $500,000, 
and will run from Houston street to the fair 
grounds. 


A scheme is on foot in New York City 
to establish an underground electric rail- 
way to Brooklyn and Jersey City by sub- 
marine tunnels. 


The Schenley Park and Highland Rail- 
way Company, of Pittsburgh, Pa., has been 
organized with a capital stock of $100,000, 
and negotiations for constructing the road 
will be entered into at once. 


The Dunkirk and Fedonia Rapid Tran- 
sit Company, of Dunkirk, N. Y., the United 
Electrical Equipment Company, of Norris- 
town, Pa.,and a company at Gloversville, 
N. Y., will operate electric railways. 


The Electric Railway and Light Compa- 
ny of Waco, Texas, has incorporated with 
$300,000, and has secured franchise for the 
construction of a street railway system 
covering about twenty miles of street. 


An ordinance has been passed in Den- 
ver, Colo., granting franchise to the Den- 
ver, Lakewood and Golden Electric Rail- 
way Company to construct their main line 
through blocks 1 to 8 inclusive, and to con- 
struct a branch line leaving the main stem 
at Loy and Scherer avenues, thence west 
to Bates avenue, thence north to the Con- 
gregational church. 








BRIDGES. 





A new bridge will be built at Coshocton, 
Ohio. 


The Wheeling Bridge Company will 
erect a suspension bridge at Wheeling, W. 
Va. 


Reports say that a $20,000 steel bridge is 


to be erected over the Napa river at Napa, 
Cal. 
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A $35,000 bridge is to be built over the 
Grand river at Painesville, Ohio. — - 


A bill has been passed providing for the 
+ gamma of a bridge at South St. Paul, 
inn. 


It has been decided to build a bridge 
across the tidal canal, on Park street, Oak- 
land, Cal. 


A bill providing for $400,000 for a bridge 
over Harlem ship canal at New York City, 
has passed the assembly. 


The Pennsylvania Company have de- 
cided to erect a bridge across the tracks at 
the union depot in Alliance, O. 


Two new bridges are to be constructed 
across the Des Moines river in Iowa, one at 
Fort Dodge and one at Badger. 


Bids w:-ll be received by John W. Riley, 
of Macon, Mo., for two wrought iron or 
wire cable bridges across the Chariton river. 


Philadelphia will appropriate $50,000 to 
pay half the cost of constructing a bridge 
over the Reading Railroad tracks at Girard 
avenue. 


The Smith Bridge Company have se- 
cured the contract for constructing a large 
lever bridge at Spokane Falls, Wash., to 
cost $140,000. 


A bill has been introduced in the Al- 
bany legislature appropriating $1,500,000 
for improvements to the New York and 
Brooklyn bridge. 


The Geo. E. King Bridge Co., of Des 
Moines, Ia., has been awarded the contract 
for constructing the Walnut street bridge 
in Des Moines at $32,344. 


Trestle bridges on the Bee Creek exten- 
sion of the Maple Leaf road, in Missouri, 
are to be replaced by iron bridges. Four 
or five other bridges will be put in. 


Representative Ahlness, of New Ulm, 
Minn., has introduced a bill asking for an 
appropriation of $6,000 for building a 
bridge across the Minnesota river, near 
Ridgely ferry. 


The $30,000 ordered raised by the Bay 
City, Mich., council and bridge commission 
for building a new span across the west 
channel of the Saginaw river at Twenty- 
third street, has been apportioned. 


N. Putnam, Geo. W. Wingate and others 
have applied to legislature for a bill incor- 
orating the East River Bridge Company, 
or the purpose of constructing bridges 
over East river, between New York City 
and Brooklyn. 








SEALED PROPOSALS. 


IRON HIGHWAY BRIDGE AND STONE ABUT- 
MENTS. 





Sealed proposals will be received at the office of the 
City Clerk, Bradford, Pa., until twelve o’clock noon 
of March 16, 1891, for furnishing all materials and la- 
bor, and constructing the superstructure of an iron 
highway bridge 65 feet clear span, 16 foot roadway 
with two 6-foot sidewalks. Also stone abutments for 
the above, containing about 130 cubic yards of ma- 
sonry. Bids must be made for the bridge and abut- 
ments separately. Structures to be erected in accord- 
ance wit ave and specifications on file in the of- 
fice of the City Engineer. All bids must be accom- 

nied by a bond or certified check for $100. For 
lank forms, specifications, or any other information 
address the City Engineer or City Clerk. 

Councils reserve the right to rejectany and all bids. 

James A. LINDSEY, City Clerk. 

F. W. DALRYMPLE, City Engineer. 


SEWERAGE. 


City Engineer’s Office, corner Tenth and Hull Sts.— 
Proposals are invited for putting in a sewerage sys- 
tem for the city of Manchester, Virginia, separate and 
combined. Address, 

ROBERT NELSON, City Engineer, Manchester, Va. 
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SEALED PROPOSALS. 





SEALED PROPOSALS. 





WATER-WORKS. 


Sealed proposals will be received until noon of 
Thursday, March 19, 1891, by the Board of Water- 
Works of Van Wert, O., for the following items for 
the Van Wert Water-Works: 

Eighty-one (81) six (6) inch double nozzle fire hy- 
drants, and sixty-six (66) four (4) inch double nozzle 
fire hydrants. ; 

One brick pumping station and one brick chimney. 

Two (2) compound condénsing duplex directing 
pumping engines, each of one million five hundred 
thousand (1,500,000) gallons — capacity, together 
with two (2) return tubular boilers and all appurte- 
nances necessary to complete said machinery. 

One (1) earthen reservoir of three million (3,000,- 
000) gallons nominal] capacity. 

Pruposals must be made on the blank forms fur- 
nished by the Board of Water Works, and all legal 
formalities must be complied with to secure consid- 
eration of the proposals. 

The preliminary bonds, and date of furnishing 
materials and completion of work, must be filed, to 
constitute a formal proposal. 

Plans of above work may be examined and blank 
form of proposal and specifications can be obt#ined 
at the office of the Board of Water-Works, Van Wert, 
O., or the office of the engineer, rooms 21 and 22 
Gleun B :ilding, Cincinnati, O. 

The proposals must be sealed and addressed to the 
Board of Water Works, Van Wert, O., and be in- 
dorsed with the name of the person, firm or corpo- 
ration which makes the tender. 

And be accompanied by a certified check payable 
to the order of the Board of Water- Works as follows: 





Re I evassciniareriecécacocesarectseveeseincts $300 
Pumping station and chimney.... a aoe 
PUMPINY MACHINETY.....cccc..ecccceercscssscseees 500 


Reservoir ......... «- 900 
The Board of Water- Works reserve the right to re- 
ject any or all proposals. 





O. A. BALYEAT, 
A. B. GLEASON, 
W. C. Brooks, 
H. BUTLER, 


W. B. JONES, 
John'W. HILt, Consulting and Constructing Engin- 
eer, Cincinnati, O. 





SEWERS. 


Sealed proposals will be received by the city clerk 
of Toledo. Ohio, up to 12 0’clock at noon of Tburs- 
day, the 19th day of March, 1891, for constructing a 
cylindrical brick sewer three (3) feet inside diameter 
and nine (9) inch shell along Canal avenue from the 
sewer in Hawley street to the alley between South 
street and Boyd street, and along said last named 
alley from Canal avenue to Stebbins street, and along 
Stebbins street, from the alley between South street 
and Boyd street, to the alley lying north of South 
street, and said alley lying north of South street, 
from South street to the alley between Baden street 
and Havre street; and a sewer two and one half 
(274) feet inside diameter and four (4) inch shell, 

rom said alley between Baden street and Havre 
street, to the east line of Thayer’s addition. 

The contractor or contractors who shall do the 
work herein provided for shall be paid in cash ; said 
money shall be due ninety days after the completion 
of the work and the acceptance thereof by the city. 

All bids must be written with ink and the price 
of each item shall be written out infullas wellas in 
figures. Each bid must contain the full name of 
every Derson interested in the same. All parties 
filing bids for the matters specified in this notice, 
must deposit with the city clerk on each bid the 
sum of two hundred dollars. All deposits to bein 
cash or certified check on a bank doing a regular 
bors y paged in the city of Toledo, and accom- 
panied by an agreement signed by the bidder and 
two disinterested persons, guaranteeing that, if the 
bid is accepted, a contract will be entered into— 
otherwise the amount deposited to be forfeited to 
the city; and incasea contract is entered into, said 
deposit to remain until the first estimate of work 
done (or double the amount of deposit), is reported 
to the Cominon Council. 

Bidders will be required to indorse their names 
on the outside of the envelope containing their pro- 
posal, and what the bid is for, the same to be filed 
with the city clerk. Bids not filed in accordance 
with the above requirements will be rejected. 

Blank bids and envelopes can be obtained of the 
undersigned or of the city civil engineer. 

Bidders must specify the time within which they 
will commence and complete the work after the 
acceptance of their bid. 

Plans and specifications can be seen at the office of 
the city civil engineer. 

The council reserves the right to reject any or all 


C. H. DuRTAN, 
City Clerk. 


GRANITE BLOCK PAVING. 


Sealed proposals for paving Commerce street and 
Court Square, Montgomery, Alabama, with granite 
blocks, will be received by the Committee on Streets 
at the office of the Clerk of the City Council of Mont- 

omery, until 12 o’clock m., Wednesday, April 1, 1891. 
5 fications can be obtained on application to the 
ty Engineer. Plans and profiles can be seen at the 
City Engineer's office of the city of Montgomery on 
and after March 16, 1891. 

The right is reserved to reject any or all bids. 

JNO. G. CROMMELIN, 
Chairman Committee on Streets. 


bids. 
By order of the council. 








PROPOSALS FOR PUMPING ENGINES. 


Sealed proposals will be received by the Trustees 
of Water Works of the City of Toledo, Ohio, at their 
office in said city, until 12 o’clock, noon, of Thurs- 
day, the 2d of April, 1891, for furnishing and erect- 
ing complete in said city, one vertical pumping en- 
gine with easy current capacity. to pump 15,000,000 
U.S. gallons of water per twenty-four hoursfrom the 
Maumee river, the source of supply, toan altitude of 
200 feet for ordinary service, aud to top of the stand- 
pive when in fire service, making a total! altitude of 
260 feet above the ordinary surface of said river. 

Proposals must state explicitly the kind of type of 
machinery offered, the duty to be guaranteed, while 
pumping the contract quantity of water toan allti- 
tude of 200 feet as above given together with de 
scriptive specifications sufficiently in detail as to 
clearly and correctly represent the material, method 
and mechanism of interior and exterior working 
parts; also such drawings as may be necessary to 
plainly represent the machinery in plan, elevation 
and sectional views. 

Bidders will also include the furnishing of all ma- 
terials and constructing foundations complete for 
said machinery and appurtenances—or the furnish- 
ing of such detailed drawings as may be neces- 
sary to enable the Superintendent to accurately esti- 
mate the cost thereof, and to intelligently superin- 
tend the construction of said work. 

The Trustees hereby reserve the right to reject 
any or al] bids, or to accept such bid as in their 
judgment offers machinery best adapted to the ser- 
vice; and t» that end the right is hereby expressly 
reserved fo carefully examine, determine, and be 
governed by the measure of economy in current per- 
formance of the machinery offered—its probable im- 
munity from breakage or imperfect action—its dura- 
bility—strength of working parts—thickness, sizes, 
and weights of steam and water cylinders—journals 
and journal bearings—pump plungers—steam pis- 
tons—length of stroke and piston speed. Also as to 
efficiency and acceptability of air pumps, condensers 
—steam and water valves, receivers, together with 
any and all other working parts, and all parts in 
contact therewith or auxiliary thereto. Also as to 
perfection and particular mechanical design; and 
also as to the satisfactory antecedentand present per- 
formance of similar or identical machinery in actual 
service elsewhere. It being hereby stipulated that 
only bids for first-class machinery in its every de- 
sign, material and workmanship will be considered ; 
and the Trustees further expressly reserve the dis- 
eretionary right to accept such type of machinery as 
in their judgment, aided by snch expert testimony 
as they may elect to secure, will hest and most per- 
manently subserve the interests of the city of Toledo. 

— to the express right to reject any or all 

8 

Specifications forms of proposal, and forms oi 
contract willbe furnished from and after the 16th 
day of March, 1891. 

M. T. HUNTLEY, Prest., 
D. C. SHaw, 
L. K. PARKS, 
Trustees. 
H. C. Cotter, Supt. 
J. D. Cook, Consulting Engineer, Toledo, Ohio. 


YOU WIL MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 





Chicago, Milwaukee, St. Paul, Minneapolis, 
or any Northwestern Point, 


By purchasing your tickets over the 


MONON * ROUTE 


‘LL. N. A. & C. RY. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, etc., etc. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapolis and Chicago, 
also the Short. Line, only 183 Miles Indian- 
apolis to Chicago. 





Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
setts Avenue and Union Station. 


JAMES BARKER, 
G. P..A., Chicago. 


I. D. BALDWIN, 
D, P. A., Indianapolis, 
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* * Send for Sample Copy. 





ALSO PUBLISHERS OF 
Tables of Analyses of Clay—A.Crossley. Cloth, $1.00. 
Brickmaking and Burning—J. W. Crary. Cloth, $2.50. 
Brickmakers Manual—R. Bb. Morrison. Cloth, $3.00. 
Sent postage free on receipt of price. 





= J\ COMPLETE STEAM Pump © 


\ 10 Sizes From $7 10 $75 
Si°* WATER SUPPLY TANKS, 
FIRE PUMPS e ere, 


el | \ \ernrees” 
Ss \ \‘ ~PRIC ND x 
~Ooue Makers TPE NO DESCRIPTIVE 


+ 
; re 


iINCIINNATI,| 








CINCINNATI, HAMILTON DAYTON R.R 





The Finest on Earth. 


The aaly Pullman Perfected Safety Vestibule 
Train Service with Dining Car, between Chicago, 
Indianapolisand Cincinnati. The Favorite and 
Only Line with Through Dining Car St. Louis to 
Cincinnati. The Only Through Car Line between 
Keokuk, Springfield, Decatur and Cincinnati. Pull- 
man Sleepers on Night Trains and Parlor and 
Chair Cars on Day Trains between points men- 
tioned. Direct connections without Transfer, in 
Cincinnati for points in Kentucky, Tennessee, 
Florida and the Southeast. Washington, -Balti- 
more, Philadelphia, New York and Points East. 
The best line to Hamilton, Dayton, Lima, Findley, 
Toledo, Detroit and the Lakes. See that your ticket 
reads via C. H. & D. on sale everywhere. 
H. J. Rueiy, C. H. Apam, 

Gen’! Agent City Ticket Agent. 
Ticket Office Corner Illinois St., and Kentucky Ave. 
Telephone No. 737. Indianapolis, Ind. 
M. D. Woonprorp, E. O. McCormick, 

President, G. P. and T. A., 
Cincinnati, O. Cincinnati, O, 











A VALUABLE BOOK. 





‘* DURABILITY OF BRICK PAVEMENTS,”’ by Prof. Ira 
O. Baker. T. A. Randall & Co., Publishers, Indian- 
apolis, Ind. Price 25 cents. 

The subject of street paving is a very 
important one which has not heretofore 
received the attention its importance de- 
serves. The above publication is timely 
and will prove of special interest to En- 
gineers, as it gives in a terse, yet compre- 
hensive manner, the results of experimen- 
tal tests made by the author, for the pur- 
pose of determining the relative value of 
paving brick as compared with stone, wood, 
and other paving materials. 

The results, as shown in this little book, 
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are suprisingly favorable to brick, and it 
will doubtless be accepted as a text-book 
by all interested in that line. The high 
standing and reputation of Prof. Baker, the 


_ author, asa civil engineer is ample evidence 


that the comparisons and statements are 
reliable and authentic. 





A Victory for the Wagner Vestibule. 

The Wagner Palace Car Company, oper- 
ating Sleeping-cars over the Bia Four 
Route, has gained a signal victory in its 
controversy with the Pullman Company. 
By the decision just rendered by Judges 


Gresham and Blodgett, in the United 
States Circuit Court at Chicago, the mo- 
tion made by the Pullman Company to 
enjoin the Wagner Company from the use 
of the “Vestibule” is denied, and the Wag- 
ner Company is sustained on every point 
it has made in the contest. This decision 
practically disposes*of the litigation, and 
leaves the Wagner Company a clear field 
in which to demonstrate the superiority of 
its perfected Vestibule, which is now in 
use om all express trains of the Bia Four 
Route, making the trains practically solid 
from end to end,an advantage which will 
be readily appreciated by the traveling 
public. 





THE PURINGTON PAVING BRICK COMPANY 




















OF GALESBURG, ILLINOIS, 


Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. D. V. Purington, of Chicago, is President 
of the Company. Mr. Purington is one of the foremost Brick Makers in the country. With a quarter of a century experience he has a thorough knowledge of the 
merits of the various DRYERS. HE HAS SELECTED FOR HIS NEW WORKS 


x x * THE ITRON-CLAD DRYER x x x 


This Dryer will have a Drying Capacity of SEVENTY-FIVE THOUSAND per day. 


Mr. Purington’s selection is another evidence of the established fact that for 


PAVING BRILK NU UTHER URYER CUMPARES 


WITH THE IRON-CLAD DRYER 











For particulars see advertisement on last page of cover, and write to 


THE IRON-CLAD 


DRYER CO., CHICAGO, ILL. 





New Discovery 





DOWN DRAFT KILN 








For uniformity of Burning 
id Economy of Fuel it is 


Nat fqualed. 


Not Expensive to Build. 
Easily Kept in Repair. 


Those interested, write for 

iany testimonials from the f 

ading plants of the coun- J 
Address, 


H. M. PIKE & CASTLE, $m : 


CHENOA, ILL. 


DESKS!. DESKS! DESKS! 











117, 118, 119. 


Moore Desk Co., 





Send for Catalogue. 
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PROFESSIONAL CARDS. 





The many letters constantly received asking for 
the names of persons who can give technical 
advice on municipal work must be answered by 
the publishers, by referring the writers to this 
list of competent and reliable Civil Engineers. 


r 








ANDREW ROSEWATER, Frank Curyster, C. E. 


Member Am. Soc. C. E. 
ROSEWATER & CHRYSLER, 
Civil and Sanitary Engineers, 
422 and 424 Bee Building, OMAHA, NEB. 


Sewerage, Grade Systems, Municipal Public Works. 


THOS. R. HASLEY, 
CIVIL ENGINEER 


Surveys, Plans and Specifications for Sewerage and 
Drainage, Special Attention paid to Paving and 
General City Improvement. Expert City Sur- 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 


Geo. A. Latimer, 


><City Civil Engineer 


Norfolk, Nebraska. 














Plain Surveys of Cities and Towns. Designs and 
estimates for water supply and sewerage systems. 
Public works superintended. 


J. OPPERMAN, 


ivil and Consulting Engineer 
————— 
25 YEARS EXPERIENCE, 
Railroad Engineering, Water Supply and 
Sewerage of Towns, Assessment Maps, Street 
Paving, Electrical Subways, Examinations, 
Surveys, Maps, Plans, Specifications, 
Estimates and Reports. 
Room 112 Laclede Building, ST. LOUIS, MO. 
Correspondence Solicited. 


























Al. C. ALEXANDER, Mem. W. Soc. C. E., Mem. Can. Soc. C. E. 
Fremont Hitt, Member W. Soc. C. E. 
D. C. Duntap, Mem. Am. Soc. C. E., Mem. W. Soc. C. E. 


lexander, Hill & fjlnlap, 


Civil and Consulting Engineers 


Room 908 Chamber of Commerce Building. 


s+ eee*e8 CHICAGO. 


Railway Surveys, Bridges, Sewerage, Water Supply, 
Paving and General Municipal Work, Specifications, 
Plans, Estimates and Reports. Construction Super- 
intended. 





W. L. S. BAYLEY, C. E. 


Durability, Style and Economy in the Construction of 


STREETS, ROADS AND LAWNS. 


ESTIMATES AND DESIGNS. 


Office, 8 Lakeside Building, 
Residence, 324 44th Street CH ICAGO. 





S. H. SHEARER, 
CIVIL ENGINEER, 


Bridges, Sewers, Pavements. 
33 Ingall’s Block, Indianapolis, Ind. 





PROFESSIONAL CARDS. 





PROFESSIONAL CARDS. 











Je A. STEWART, 


EX-CHIEF ENGINEER, 
Cincinnati, Ohio, 


35 Johnston Building, S. W. cor. 5th and Walnut Sts. 


CiviL ENGINEER, 


Surveys and Plans for Sewerage Systems and Street Pav- 
ing. Railway Surveys. Public Works Superintended. 


LATHAM ANDERSON, 

M. Am. Soc. C. E. 
Consulting Engineer, 
Rooms 49 & 54 Johnston Buildings, 
Cincinnati, Ohio. 





Sewerage, Water Supply, Municipal Engineering, Land- 
scape Engineering, Construction Superintended. 


Civil and Sanitary Engineers. 
Plans and Estimates made for Water Supply, Sewer- 
age, Bridges and General Engineering Work, Rail- 
road Surveys and Construction. Construc- 
tion Superintended. Sewerage a Specialty. 


MONTGOMERY, ALA. 








E. F. LAYMAN, 


Civil and Sanitary Engineer, 
49 W. 3d St., Cincinnati, Ohio. 


Surveys, Plans and SpoctReations for Sewerage, 


Drainage and Water Supply. Special attention 
paid to Pavements and general city and vil- 
lage improvements; also Surveying of 
city and suburban property. 





CORRESPONDENCE SOLICITED FROM CITIES OR 





COMPANIES WHO CONTEMPLATE BUILDING OR 
IMPROVING SYSTEMS OF WATER-WORKS, SEWER- 
AGE OR ELECTRIC LIGHTs. 








ee @G@eee 


Will make it an object for Superintendents 
to post me in advance as to contem- 
plated improvements. 


see@eeoe 


W.A. GALHUUN, G.E, 


Engineering Agent, 
—===GREEN BAY, wis. 


M@- The Securing of Franchises a Specialty. 








at i . D. &W. - 
25 Miles Oi. Shortest 


RovewTd BETwriAaLtNw 


Indianapolis~Kansas City 


- The only line running Reclining Chair Cars 
between Cincinnati and Keokuk, Ia., without 
change, via C, H. & D. and Wabash Railways, 
passing through Indianapolis, Ind., Decatur, 
Springfield and Jacksonville, Ills. Two daily 
through trains with perfect connections East 


on wet Jno. S. Lazarus, 


Gen’l Frt. and Tkt. Agent 
INDIANAPOLIs. IND. 





M. Am. Soc. C. E. M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 


‘Consulting Engineer. 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. 

Examinations, expert tests, reports, designs, specifications 
and estimates. 





WOLCOTT C. FOSTER 
Civil « Engineer. 


Surveys, Estimates, Plans, Specifications and Con- 
struction of Water-Works. Reports upon 
existing or proposed systems. 


52 Broapway, New YORK. 


ARTHUR S. HOBBY, 


Civil Sanitary Engineer 


No. 227 Main Street, 





= — _ _ _ 
Cincinnati, Ohio. 
Sewerage Systems for Cities and Villages designed 
and their construction superintended. 
Design and construction of manufactories. 
Foundations for heavy buildings, and for engines 


and machinery. 
Foundations in bad ground or in water. 


+ BOOKS } 
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INDIANAPOLIS, IND. 


TREATISE ON 


LIMES, HYDRAULIC CEMENTS 








AND MORTARS, 





By GEN. Q. A. GILMORE. Papers on Practical En- 
gineering, United States Engineer Department No. 
9, containing reports of numerous experiments con- 
ducted in New York City during the years 1858 to 
1861, inelusive, with numerous illustrations, 8vo., 
cloth, $4.00. Sent postpaid on receipt of price. 


PRACTICAL TREATISE 
** ®ON THE®e « « 


CONSTRUCTION OF ROADS, 





STREETS AND PAVEMENTS, 





By Gen. Q A. GILMORE, with 70 illustrations; 12mo, 
Cloth, $2.00. Sent postpaid on receipt of price. 


FOR SALE BY 


PAVING AND MUNICIPAL ENGINEERING, 


CHAMBER OF COMMERCE, 


INDIANAPOLIS, IND. 
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—>ARTIFICIAL STONE<— 


Manufacturers and Pavement Makers, take Notice that 





D 
Kae 84 


GIBBS’ «@’\CEMENT 


- 
Seeaet 


IS THE VERY BEST MATERIAL FOR ALL PURPOSES ON ACCOUNT OF ABSOLUTE 
UNIFORMITY AND GREAT STRENGTH. 


F 4 t a * l 
[‘estimonial=== 
We have regularly used your Cement for over ten years, and have been so satisfied with the result-of work done with it that we are this year 
placing with you the contract (30,000 barrels) for the whole of our requirements both at Stratford and Groby. 


























—_—— 





LONDON, January 9, 1891. Yours faithfully, THE PATENT VICTORIA STONE CO., L’p. 
To Messrs. Gibbs & Co., L’d. HARRY ROGERS, Manager and Sec’y. 
pap -tate tes tiheenient dt tai HOWARD FLEMING, 23 Liberty Street, New York, Sole Agent in the United States. 





UNION AKRON CEMENT COMP’Y| emma Bp for all pur- 


poses for which Port- 
land Cement is used. 
Tests and Testimonials of En- 
gineers and auseful pamphlct 
sent free on application, e e 


Buckeye Portland Cement Co. *°"@n:o2"* 


Sole Manufacturers of the Celebrated 


STAR BRAND # X 


Akron « Cement 


The strongest and most durable natural Hydraulic Cement manufactured in this 
country. Capacity of works, 2,000 barrels daily. Orders by lake or rail will 


receive prompt attention. 
Office 141 Erie Street, BUFFALO, NEW YORK. 
WORKS AT AKRON, NEW YORK . MUNICIPAL ENGINEERING. 








When you write to Advertisers, mention PAVING and 

















BRICK MACHINERY:“TILE MACHINERY CPD. aol 


8 DIFFERENT KINDS of BRICK MACHINES with AUTOMATIC CUTTING TABLES. 


4 id. FACTORY OUTSETS. 
10 in 100,008 n : 
10 to 100, 000 

































PER DAY. 1) ae &, 
t= 9s 23 Ht BARD BLK Indiana olis Ind. 

2 oe 

pe Uli ai 

22 - = Cla Crushers, — — CATALOGUE aa A —— copy of bi gat AND Mv- 
- NICIPAL ENGINEERING Wi sent t 
THE FREY, SHECKLER COMPANY. BUCYRUS.0.,U.S.A. one reqassting it entice 





THE*LITTLE*WONDER*BRICK * MACHINE 


And Cunningham’s Automatic 


utting Table 


Send for lI llustrated Catalogue, 





Mention this Paper. 


The Wallace Manufacturing Comp’y 


< FRANKFORT, INDIANA, U.S. A. 
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Selec EVERINVENTED For MOVING 
AMERICAN CHAMPION. DIRT ECONOMICALLY. 

Especially adapted to Street Grading, Railroad Grading, Filling Trenches, Etc. Will save its cost over hand and scraper labor in 
one month’s service. Their American Champion was awarded the silver medal at the Paris Exposition in 1889. Endorsed by L. W. Rund- 
lett, C. E. of St. Paul, Minn.; Russell Thayer, C. E. of Fairmount Park, Philadelphia, Pa.; J. I. Case, owner of J. I. C.,and many others whose 
judgment is regarded as authority. Their Steel Frame Light Champion is as enthusiastically endorsed by its users as being the best 
light draft Reversible Machine made. Road Rollers, all sizes, Rock Crushers, Wheel Scrapers, Drag Scrapers, Railroad and Grading 


Plows and Contractors’ Carts. For prices and further particulars, address 


-»++a\merican Road Machine Go., Kennett Square, Pa. 
THE HARRISBURG PATENT 


DOUBLE ENGINE STEEL 


Steam Road Roller 


Constructed of the Hest Quality of Material 
Throughout Guaranteed Equal to any 


ROLLER IN THE MARKET. 


MANUFACTURED RY 


Foundry and Machine Department, 
~20@@ HARRISBURG, PA. 


SEND FOR CATAI OGLE. 








The latest Improved 
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MBINED PUG MILL AND DISINTEGRATOR. 


C 


Mich & Choy Working Machinery 


We are prepared to erect complete plants of any desired capacity, and keep in stocka full line of BRICK MACHINERY, PUG MILLS, DISINTEGRATORS, Mold 
and ol! kinds of Brick-makers’ Supplies furnished on short notice. Write for 1890 Catalogue. 


C.& A. POTTS & CO. INDIANAPOLIS, IND. 
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EWELL « IMPROVED = CLAY « PULVERIZER: == 
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only Mill in the market that will crush successfully, clay containing stones, clay dogs, sulphur balls, and other foreign substances, 
thus enabling manufacturers to make a first-class brick, @nd saving the wastage of brick where these foreign substances are not 
ground. We also manufacture special Mills that thoroughly crush slate, which is being largely used for brick making. CORRESPONDENCE SOLICITED. 


NEWELL UNIVERSAL MILL CO. 23 BETHUNE ST., NEW YORK CITY. 


‘The: HKudaly : kiln 


sais C) UR CLAY PULVERIZER grinds and prepares all clays used fur manufacturing purposes thoroughly and economically, and is the 
SSS 








Is No [;onger an F:xperiment. Burns All Hard — = pre ear 


This kiln is used by a majority of the largest STREET PAVING BRICK PLANTS in the 
country. It has no superior for FINE PRESSED OR FRONT BRICK. For further particulars 


coe ee eee ee ee © Address W. A. EUDALY, 64 Johnston’s Buildings, Cincinnati, 0. 
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ANAT A @ LH}, “TA NAST ER” 


Will automatically dig, raise and discharge minerals, such as mud, clay, 
gravel, sand, hard pan, ores, rock phosphates and fire-clay from their beds 
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; yy vw ? q SS and banks, and also load and unload vessels or 
a. J Z sft \ barges with sand, coal ores, grain and other ma- 
mies ay g stile N ‘ terials. These Grapples are made of best forged 
i W f SQN steel, with four penetrating scoops, operated solely 
by compound leverage, thus dispensing with the 
inside sheaves, drums, catches, gears, chains and 
friction, found in all rival buckets. They may be 
worked by hand or horse-power, or by any mak- 
er’s double drum hoisting engines. 

Send for our new illustrated price-list, agency 
terms and testimonials, and make appointment to 
see our Rock Breakers, Grapples, Hand, Horse and 
Steam Power Hoisters at work. Comparison of our 
prices, capacities and merits with all rival Grap- 
ples, Rock Breakers, Hoisters, Etc., earnestly so- 
licited. Licenses to manufacture granted. 




















TYPEN?] LONGITUDINAL SECTION . 


Adjustable while running to pee yay d yield any desired uniform ete of product. ; 

Half the power only required and is less liable to breakage, and less in first cost and also in sub- 
sequent wear and tear, and Jess weight than any rival’s breaker. For crushing rock for concrete 
these breakers are specially efficient. 


. 
The ‘* Lancaster?’ Crushers are also made in ‘‘Sections’’ for easy transportation in mountain- oe 
cus regions. May be mounted on wheels, worked by hand, horse gear and steam or other power, sa Ck 
and also fitted with Rotary Screeus, Elevators and Conveyors. Correspondence and trial tests solicited. j 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND I71 BROADWAY, NEW YORK, U. S. A. ° 


THE PURINGTON PAVING BRICK COMPANY 


OF GALESBURG, ILLINOIS, 


(f@ Correspondence solicited. Manufactured and sold by the patentee. 





























+ 


Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. 
Mr. D. V. Purington of Chicago, the President of the Company, is one of the foremost brick makers in the country. 
With his long experience and knowledge of the art he has selected for his new works 


4 THE CHAMBERS BRICK MACHINES 


IN HIS IRON CLAD DRYER HE WILL USE CHAMBERS’S WROUGHT BODY DRYER CARS. 


It Pays to Buy the Best. See Advertisement on Last Page of Cover. 


FOR MAKING ROAD METAL USE THE 


GATES ROCK AND ORE BREAKER 


~_ OVER OOOO IN USE. _ 


CAPACITY IN TONS OF 2,000 POUNDS. 




































RE 1 6h. ois tb denedsbieesebeledewenercanl 2to 4 tons per hour. | EER... AS ree 15to 380 tons per hour. 
PERERA re een ke ss 4to 8tons per hour. CM GsnKdnet nave neon etiendaceorers 25to 40 tons per hour. 
ES Sree teen ee 6 to 12 tons per hour. hu Sr a5edaesc pedadswanaccuee 80to 60 tons per hour. 


MS ovccekacdcccsdepsaceas cavvetessrene 10 to 20 tons per hour. STE Ss <vinat-nahcewanguaodedeageenes 40to 75 tons per hour. 
, AMO Giecsvcvccccctsccsscesrscesssncs 100 to 150 tons per hour. 
Passing 2 1-2 in. ring, according to character and hardness of metal. 


Great Savingin Power. Adjustable to any Degree of Fineness. The principle involved in this Breaker ac- 
knowledged to be the greatest success ever introduced into Stonebreaking machinery. The Gates Breaker has made 
more railroad ballast and road metal than all other kinds of breakers combined. Un yersatiy Adopted by Mining 
Companies. Many Hundreds Used by Railway Companies. Will furnish a thousand references from Con- 
tractors, Street Superintendents, Mines, Cement Manufacturers, etc. Also Manufacture 


-eooe THE CORNISH ROLLS PULVERIZER eeece- 
Fine Crushing Plants, Concentrators and Other Mining Machinery. Address for Catalogue 
73a Queen Victoria St., LONDON. ° ? 
Js 





e 
‘Maine aetna Coates lron Works, sor S. Clinton St., Chicago. 
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THE INDIANAPOLIS *** | 
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LL cities in the United States 
are invited to send committees 


or official delegations to 4 44.4 
Indianapolis to avail themselves of the | f) () Sl 10 ) 
unequaled advantages afforded by the 








en 


Exposition for gathering knowledge of 























EMBRACING 





® 


The largest and Finest Collection of Specimens of Paving 





° IN THE WORLD, 


ee @ee Wu, on account of its value and beneficial influence in 
STIMULATING A SPIRIT OF PUBLIC IMPROVEMENT, be continued in- 
definitely under the management of the Commercial Club of Indianapolis, the or- 


ganization which originated the idea and made the Exposition a success. 


Exhibits of More than Sixty of the Leading American Paving Companies. 
I gE a OT I Na i a a A a, 


New exhibits are being added, and the Exposition will be enlarged and improved 
in every way possible. Companies not already represented are invited to send exhibits, but no paving ma- 
terial regarded by the committee in charge as being without merit will be admitted to the Exposition. 
Exhibits must, in all cases, be shipped with freight charges prepaid. 


The assurance can be given that more can be learned about paving at this Exposition than by visit- 


ing a dozen of the best paved cities in America. 


A two-cent stamp should be sent with requests for copies of the REPORT OF THE PAVING EXPOSITION. 


For further information, address the Commercial Club, Indianapolis, Indiana. 


M. S. HUEY, 

GEO. N. CATTERSON, 

WILLIAM C. BOBBS, 
Paving Exposition Committee. 
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FLETCHER & THOMAS 





NEW 


QUAKER 
BR CK 
MACHINE 


PATENTED 











2 r e 
Improved Brick~-Making Machinery 
The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capacity, 40,000 per day. Capacity of Horse-Power, 15,000 to 20,000. The most 


most perfect machinery for making PAVING BRICKS, FIRE BRICKS or COMMON BRICKS. We make a specialty of equipping yards 
complete in every detail ready for work. Send for illustrated catalogue. 


SSS} FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 
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Correspondence Solicited. So 


RAYMOND’S AUTOMATIC POWER PRESS 


THE ONLY SUCCESSFUL RE-PRESS FOR MAKING 


DAVING BhOCkS + 


RED AND FIRE BRICK, ROOFING TILE, ETC. 














A rapid working and powerful machine for pressing 
paving blocks, by which they are given great density 
and uniformity of size and finish. Make from 8 to 12 
thousand finished paving blocks per day. No first-class 


paving brick made without re-pressing. 


~J)umpins (ars, Portable T'rack, 
. Yryer Cars, ‘ransfer (ars 
and General Brick Yard Supplies. 


nn VV Raym ond & Co., Dayton, Ohio. 
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